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I INTRODUCTION 


A study of the immature stages of insects offers exceptional opportun= 
ities for original research of a new, extremely interesting and profitable 
naturee In spite of the fact that, in the vast majority of insects, it is the 
young or growing stage which is of economic importance, comparatively little 
connected systematic work has been done upon them. The Cicindelidae are no 
exception to this statement. The larvae wers first noted in literaturs as 
early as 1798 by Goeffry, and occassional references have been made since then 
from time to time. The first work of any importance in America was done by 
Geo. H. Horn in 1878. He gives a detailed description of a larva from each of 
the four genera occuring in the United States. His descriptions, however, are 
too general to be of much taxonomic value. During the same year and several 
succeeding years F. G. Schaupp published a number of notes on tiger-beetle 
larvae. From this time until about 1905 very little attention was given to 
the study of the larvae. In 1907 V, E. Shelford published in the Biological 
Bulletin an excellent account of the habits and distribution of a number of 
the species occuring in the vicinity of Chicago, Illinois. The following year 
he publiehed on the life-history and habits of these same species and consid~ 
ered their relation to hibernation, depth of burrow, moisture, temperatures, 
etc. In later papers he has made detailed comparisons of the ecology of the 
larvae of the same species and of different species from widely separated 
regions. In 1907 and 1910 Norman Criddle published in the Canadian Entomol= 


ogist very good accounts of the habits and life-histories of a number of the 


Species occuring in Manitoba, Canada. Some of the more interesting facts he 


pointed out are the increased depth of the burrows, the smaller size of the 


species and the lengthening of the life-history, due to the long severe 


Winters and short summers. An interesting paper on the habits of Amblychila 


ort 


va 
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Cylindriformis was printed in the Entomological News for 1914 by F. Be. Williams 


and H. B. Hungerford. The most comprehensive work on all stages of the Cicin- 


delidae, however, is that of Walter Horn published in the Genera Insectorun. 


He discusses practically every phase of the subject, as classification, morph» 


ology, life-history, ecology, coloration, etc., and includes a complete biblio 


graphy under each species. 


The purpose of the present work is to describe the morphology of the 


larvae and to homologize the parts, to give analytical table for the identi- 


fication of species occuring in the United States so far as material was avail 


Many of the adults are 


able, and to describe each species and its habitat. 


very similar and difficult to separate and a similar condition is found in the 


study sof the larvae. Numerous drawing have bean prepared to make the charactene 


by © which the larvas are separated as clear as possible and to save detailed 


descriptions. 


The study of the immature stages of any group of insects necessitates 


a considerable amount of work in collecting and rearing material for identi- 


fication. 


This is especially great in the family Cicindelidae where the larvae 


are very restricted in their habitat: and a number of the species are limited 


in their distribution. The present study twas made possible thru the opportun 


ity for the Graduate School of the University of Illinois to purchase a 


collection of identified larvae from Dr. V. E. Shelford. Thanks are due him 


for permission to use his unpublished notes, for numerous suggestions on the 


habits of the larvae, and for help in securing additional material. The work 


has been carried on under the direction of Professor A. D. MacGillivray to 


Whom especial thanks are due for his helpful suggestions and criticisms. 


The scope of this paper has been considerably extended by the opportunity to 


Btudy a collection of the larvae of the genus Omus, together with some 


additional larvae of the genus Cicindela, presented to the University of 
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ical School. Thanks are due Miss Alice Ritchie, Hagerman, Idaho and Ur. 
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CHARACTERS USED IN CLASSIFICATION 


The morphology and taxonomy of the immature stages of many insects 


present difficulties greater than those encountered in the adults because a 


considerable part of the body is either membranous or slightly chitinized. 


In the larvae of the Cicindelidae the majority of the taxonomic characters ars 
found on the head, the pronotum, and the fifth abdominal segment. Some of thes 
structures are qmite constant while others vary within certain limits, It has 
seomed advisable, therefore, to give a general discussion of the characters 
used, 

All measurements have been made with a binocular microscope and an 
eye=piece micrometer. While in ie species the difference betwean correspond+ 
ing parts is not great, it is constant enough to be of considerable value. One 
of the best uses which can be made of measurements, as has been determined 2 
a number of workers upon various species of insects, is the proportional 
length of one distance to another. This proportion is constant for individ- 
uals of different sizes of the same species and often for the different instars 
The proportional length and width of the fronto-clypeo-labral area, the pro= 
portional diameter of ocellus 2 to the distance between ocelli 1 and 2, the 
proportional length of the segments of nes antenna, and the length and width 
of the pronotum are all good characters. In general, ocelli 1 and 2, the 
homology of which is indicated in Figs. 5 & 8 , are very mch the same size in 
the large and small species of the genus Cicindela, but they appear to be 
larger in the smaller species, due to the smaller size of the head. Asa 
result the distance between ocelli 1 and 2 is generally less than the diameter 
of ocellus 2 in the smaller species. The proportional length of the segments 
of the maxillary palpus and of the labial palpus furnish excellent generic 


Characters but does not vary enough to be of specific value. The position of 
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the cephalo-lateral angles of the pronotum with respect to the cephalomesal 
part and the general shape of the pronotum varies considerably in the species 
of the genus Cicindela. 

The character, number, and position of the setae on the head, pronotum 


and abdomen provides further characters for separating the species. The setae 


on the U-shaped ridge at the caudal part of the front in the genus Cicindela 


two setae 
are very constant in number for those species which have only /*,but in those 


species which have three an extra seta or two may occassionally be present. 
In the species of Tetracha there are always three setae on the transverse 
ridge at the caudal part of the front. In Owus, however, there is always a 
single large seta on the middle of this transverse ridge ania one er Lino smalle 
setae on each side. The setae on the first and second segments of the antenna 
vary within the limits given in the descriptions but is usually not more than 
one on either side of the average. The number of setae on the mesal margin of | 
the proximal segment of the galea is quite constant for all species of the 
genera Cicindela, Tetracha, and Oms. 

In the genera Cicindela and Tetracha the setae are very similar in 
number and arrangement in the first larval instar. These are the primary 
. setae (Figs.49%52) and are generally the larger and more prominent setae of 
the mature larvae. The setae which ars added at the first and second molts 
are considered as secondary setae. In the genus Onmus the arrangement of the 
primary setae (Fig.g2) is slightly different from that of the two genera 
named. No larvae of the first or second instars of the genus Amblychila wers 
studied but the arrangement of the setae on the pronotum of the mature larva 
would seem to indicate that the arrangement and number of the primary setae 
are different from that of the other genera studied. The primary setae have 
been designated by numbers but the secondary setae are too numerous and irreg- 


ular inmnumber and arrangement to apply mmbers to them. In those species 
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in which the secondary setae are not numerous the setal plan of the second and 


third instars is generally the same, while in those species which have a large 


number of secondary setae a part are added at the first molt and the remainder 


at the second. The secondary setae vary in number and position in different 


individuals of the same species but used in connection with other structures 


they provide excellent characters for separating the species. 


The setae on the chitinized areas of the abdomen are very similar in 


number and arrangement for the first instar of all species of the genera 


Cicindela and Oms (Figs.88¢91) in which the first larval stages were studied. 


These setae have been designated as primary setae and those setae which are 


In giving the setal 


added at the first and second molts as sefondary setae. 


plan of the abdomen, the third segment has been used since it seems to be the 


least likely to be modified. The setae on the hooks of the fifth abdominal 


segment are constant in number in those species which have two, but vary in 


those species which have three or more. 


The dorsal aspect of the head and pronotum is very highly colored in 


many species and, within certain limits, furnishes excellent means for separ-= 


The color is of two kinds, pigmental and physical. The pigmental 


ating them. 


colors are dull, usually some shade of brown, and appear the same when examined 


from any angle. The physical colors are much brighter and are produced by 


small pit-like depressions. These colors vary with the angle from which the 


The surface, when examined with a strong light, may 


specimen is examined. 


show any of the following colors; purple, purplish-bronze, coppery, coppery- 


bronze, bronze, blus, or green. When viewed from an acute angle the blue or 


green color is usually more pronounced and this is spoken of as the color 


which is reflected. 
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LIFE*HISTORY AND HABITS OF THE LARVAE 


The larvae of this family differ from the larvae of most other predace 


ous insects in that they live in a definite fixed burrow and lie in wait for 


their prey to come within reach. The majority of predacous insects have no 
definite abode, or if they do, they go out in search of their prey. The habite 
of the tiger-beetle larvae make them dependant upon chance for their food 
supply and undoubtedly it is very irregular and at times not plentiful. Asa 
result the length of the larval instars may vary considerably, depending upon 
the food supply, temperature, and the length of the growing or feeding season. 
The life-history of different species of Cicindela as given by 
Shelford (1908) for northern Illinois is of three types and is as follows; 
"(a) Eggs laid in late spring or early summer, larvae hibernate usuail 
in the third stage, pupate in the second summer; imagoes emerge about a 
month after pupation, hibernate, and become sexually mature late in the 
third spring, -- larval life lasts twelve to thirteen months, adult life 
ten months, -- two years between generations. 


(bo) Eggs laid in mid summer, larvae hibernate usually in the third 


stage, pupate in the following June; imagoes emerge in early July and 


become sexually mature very soon, -~ larval life ten months, adult life 
two months, +- one year between generations. 

(c) Eggs laid in mid-summer; larvae hibernate in the second stage, 
reach the third stage early in the second summer, hibernate again, and 


pupate in the fbllowing May; imagoes emerge in the early part of the third 


summer and become sexually mature soon, =- larval life twenty-one months, 
adult life two months, -~ two years between generations". 
That the time spent in the larval stage is influenced by temperature, 


length of the summer or growing season, and possibly other factors is shown 
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by Criddle (1910); 

"It will be noticed, however, that there is a striking difference in 
the life-cycle of some of the species, observed by Prof. Shelford at Chicago 
and those noted by me at Aweme, even when the same, or a closely related 
form, is involved, the difference being the prolongation of the larval life 
over a second winter in Manitoba. This seemed to be such a remarkable fact, 
considering that there are less than 600 miles of latitude between the two 
places, that I felt almost persuaded that some mistake had been made on my 
part, and consequently decided to make further investigation before publis 
ing these notes. The results have been to leave no doubt that the life-~ 


cycle of species carefully observed -- C. Manitoba, venusta, limbata, 


limbalis, and probably others =- lasts for approximately three years; 
duration of larval stage 24 to 26 months, pupal two to four weeks, adult, 
10 to 12 months". 

Many of the larvae are very restricted in their habitat, occuring only | 
in particular kinds of soil and requiring a certain amount of moisture. 
Cicindela duodecimeuttata, repanda, and hirticoliis leave their burrows if the 
soil becomes too dry and seek new places which are sufficiently moist. The 
female oviposits in small holes about one centimeter deep in soil which is 
suitable for the development of the larvae. The larva, upon hatching, deepens 
and widens this burrow and lives in it unless-conditions become unfavorable 
for its development. Before each molt the larva closes the burrow, goes to 
the bottom, molts and reappears again in about one week. There are only three, 
instars in the larval cycle. When the larva is ready to pupate it makes a 
pupal chamber or burrow, generally at one side of the main burrow, in which 


it pupates. The depth of the larval burrow, whether it is perpendicular to thé 


surface, spiral, or slanting, and the character of the pupal chamber, is 


Characteristic for each species. 
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CLASSIFICATION 


As previously stated comparatively little connected systematic work 
has been done on the immature stages of insects. The vast majority of descrip-~ 
tions of goleopterous larvae are of econowic species which have been described 


by economic workers. As a result they vary considerably with respect to the 


Characters mentioned and in many instances it is almost impossible to draw 


definite conclusions as to some of the structures described. 


Family Cicindelidae 
Larvae of medium length, cylindrical; head and pronotum strongly 

chitinized, wider than the remainder of the body and inclined ventro-cephalad; 
head concave on the dorsal aspect, strongly convex on the ventral; clypeus 
and labrum fused with the front; ocelli, four or six on each side of the eed 
ocelli 1 and 2 larger than the others, ocelli 5 and 6 sometimes absent; ant- 
enna four-segmented; mandibles sickle-shaped with a prominent tooth on the 
middle of the mesal margin, inclined dorso-cephalad at an angle of about 45°; 
maxilla with the cardo more or less triangular, stipes considerably longer 
than wide, galea two-segmented, proximal deviant of the galea and the palpifer 
fused, maxillary palpus two-or threersegmented, lacinia sometimes present; 

- labium with the labial palpus two-seemented; pronotum large, shield-shaped, 
heavily chitinized and fitting close againet the caudal margin of the head; 


legs long, tarsus with two claws, the cephalic claw longer than the caudal; 


abdonen with ten distinct segments, fifth segment with a dorsal protuberance 


bearing two or three pair of hooks; anal cerci wanting; spiracles present on 


the mesothorax and the first eight abdominal segments. 


- 
The characters of the larvae have been determined from the examin- 


ation of specimens representing the four genera occuring in the United States 


A 

= ¥ 
ne. °F 
Be a 


oe TOW | ws 
a 


“ yas 
oxo] oem ot oom we 


rere 


i 
chee xi 18u-OWS: wo len : 
‘ ne Tan a ¢ 


~~ ) 


" ae ot 
caine ay ygteg | i 


Bh: 
satAbth bao a > bosiat tie  - 


¥ ie: a 5 
ow? adtiv eatrady 
® AT ¥ br he 


mene pontret 2 
= i deat 


OO Tig 7 
“ a 


v “<9 Fob : » z i pe 
f @Az . 9 ye ‘ JSO0@3 
rea a adie 1 
Pics . 
& 
. VAS eovial aoe te ide 


10 


and ons genus, Collyris, an arboreal form occuring in the steme of coffee 


plants on the Island of Java. 


Table for Determining the Genera of Cicindelidae. 
A. Ocelli 1 and 2 subequal in size. 

B. Median hooks long, curved, and sickle-shaped with the convex side 
towards the meson; mesal hooks short, cylindrical, and usually with 
the distal end suddenly constricted into a spine-like projection; 
ridge on the caudal part of the front U-shaped and not joining the 
ridge on the caudal part of the vertex; labial palpus with a distinct 
chitinized sclerits at its proximal end, proximal segment with two 
or three spine-like projections on its ventro-distal margin. 

Cicindela. 
BB. Median hooks thorn-like, straight or very slightly curved towards the 
7 meson}; mesal hooks similar in shape to the median hooks and about 


one-half as long; ridge on the caudal part of the front transverse 


and joining the ridge on the caudal part of the vertex; labial palpus 


without a chitinized sclerite at its proximal end, proximal segment 
without spine-like projections on its ventroedistal margin. 
Tetracha. 
AA. Ocellus 2 considerably smaller than ocellus l. 

B. Antenna not separated from the mandible by a transverse, chitinized 
bar, second segment not twice as long as the first; labial palpus 
with a distinct chitinized sclerite at its proximal end, proximal 
segment with a single spine-like projection on its ventro-distal 
margin, proximal segment longer than the distal segment; fifth 
abdominal segment bearing three pairs of hooks on the dorsal aspect. 


Omis « 


BB. Antenna separated from the mandible by a transverse chitinized bar, 


second segment twice as long as the first; labial palpus without a 
chitinized sclerite at its proximal end, proximal segment without 
bine *tite projections on its ventro-distal margin, first segment 
shorter than the second; fifth abdominal segment bearing two pairs 
of hooks on the dorsal aspect. 


Amblychila. 


Genus Cicindela Linn. 


Head with the ridge on the caudal part of the front U-shaped and not 
contimous with the ridge on the caudal part of the vertex; antecoxal piece of 
the mandible distinct, rectangular; cephalic margin of the labrum smooth; 
ocelli 1 and 2 subequal in size, ocelli 3 larger than 4 and not adjacent, 
eocelli5 and 6 small and inconspicuous; antenna not separated from the mandible 
by a transverse chitinized bar, second segment one-half the total length of 
the others; maxilla with the cardo triangular and bearing a single seta, lacinia 
absent, maxillary palpus with two or three segments, the first segment the 
shortest, the second slightly longer than the first, and the third the longest, 
second segment without a spine-slike projection on the latero-distal margin; 
labium not chitinized on the ventral aspect cephalad and mesad of the labial 
palpi, ventral aspect not concave and not forming a carina on the caudal aad 
lateral margins; ligula with the two setae near the middle close together; 
labial palpus with a separate chitinized sclerite at ite proximal end, proximal | 
segment longer than the distal and with two or three spine-like projections on 
its ventro-distal margin, theb>proximal segment with four or five setae and the 
distal segment with one; fifth abdominal segment with two- pairs of hooks on thé 


dorsal aspect, the lateral hooks wanting; median hocks long, slender, and 
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sickle-shaped with the concave side laterad and with one to four setae; mesal 
hooks short, cylindrical, and constricted at the distal end into a sharp spine 


and with two to twelve setae. 


The genus Cicindela contains a large number of species and subspecies, 
more than one hundred having been described from the United States. Many of 


these are widely distributed and the species present a considerable variation 


in the range of the characters of the larvae. Among the species described 


here there are several, the identity of which is not certain and a few which 
are unknown. They are included, however, with the hope that larvae may later 


be reared and their identity established. 
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Table for Determining the Species of the Genus Cicindela. 


A. Maxillary palpus with three segments. 
B, U-shaped ridge on the caudal part of front bearing two distinct setae. 


C. Mesal hooks never with more than two setae on the shoulder; setae on 
head and pronotum usually white, rarely transparent or brown. 


D. Pronotum chestnut brown. 


E. Setae on head and pronotum brown; head same color as pronotun; 
pronotum without a color pattern... soescosessee Onguttata. 


EE. Setae on head and pronotum white; head bronze; pronotum with a color 
Pattern Of Lighter areas... r.ccrcosscccscsscevevvscncepOcaes As 


DD. Pronotum not chestnut brown. 


E. Median hooks with one or two setae, if with three, one seta much 
smaller than the others. 


F, Mesal hooks with the spine-like projection one-third or more the 
entire length of the hook. 


G. Mesal hooks with the spine-like projection more than one-half 
the entire length of the hook... . «purpurea limbalis. 


GG. Mesal hooks with the spine-like projection one-half or less 
than the entire length of the hook. 


H. Pronotum with the secondary setae wanting except a single © 
large one cephalo-laterad of seta 4.... purpurea graminea. 


HH. Pronotum with the secondary setae small, twenty or more in 
number. 


I, Ninth abdominal sternum with the caudal margin bearing two 
groups of three setae eache......-.eseereeeelatosionata. 


II. Ninth abdominal sternum with the caudal margin bearing two 
groups of four setae each., e+e Species B. 


FF, Mesal hooks with the spine-like projection never more than one- 
sixth the entire length of the hook. 


G. Pronotum with the secondary setae few, not more than ten in 
number; antenna with the first segment bearing ten or sleven 
setae; medianhooks with a single large seta, if two ars 
present one much smaller than the other ........++. repandae 


GG. Pronotum with the secondary setae numerous, fifty or mors in. 
number; antenna with the first segment bearing seven or 
eight setae; median hooks with two setae............ lepida. 


EE. Median hooks with three setae. 
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F. Mesal hooks with the spine-like projection about one-sixth the 
entire length of the hook, the setae inserted on a broad should 
er; pronotum with the mesal portion of the cephalic margin 
extending distinctly cephalad of the cephalo-lateral angles 
. gratiosa. 


FF. Mesal hooks with the spine-like projection about one-third or more 
the entire length of the hook, the setae inserted on a sloping 
shoulder; pronotum with the mesal portion of the cephalic margi 

not extending distinctly cephalad of the cephalo-lateral angles 


G. Ninth abdominal sternum with the caudal margin bearing two 
. groups of four setae each......-..eeecnsevs ene tranquebarica. 


GG. Ninth abdominal sternum with the caudal margin bearing two 
groups of three setae each. 


H. Antenna with the first segment bearing eight to eleven setae. | 


IT. Pronotum with the secondary setae twenty-five or thirty in 
number and with a row on each side of the meson, the blue 
reflection very stronges... ss scccsceaes vosccccee OFOLONAs 


II, Pronotum with the secondary setae not more than ten in 
number and not with a row on each side of the meson, the 
blue reflection not stronge.cocssessserereceee Lo-guttata 


HH. Antenna with the first segment bearing five or six setas. 


I, Head and pronotum bronze with a slight blue reflection; 
diameter of ocellus 2 less than the distance between 
PSE le es Ir ie a tes evel dnl elie seoeoe punctulata. 


II, Head and pronotum dark purple with a green or blue rsflect- 
ion; diameter of ocellus 2 subequal to or greater than 
the distance between ocelli 1 and Qessesscccrsseveees eee 

. flavopunctata roectilatera. 


CC. Mesal hooks with more than two setae on the shoulder; setae on head and 
pronotum transparent or glassy. 


D. Pronotum with the cephalo-lateral angles extending distinctly ceph- 
alad of the mesal portion of the cephalic margin,.... ywnipunctata. 


DD. Pronotum with the cephalo-lateral angles not extending cephalad of 
the mesal portion of the cephalic margin. 


E. Mesal hooks bearing three prominent setae, the spine-like projectio 
almost MUM BMA stele oo dicts a nieial a slate @ 6 te o+een ee 7ee eae eo8 ° abdominalis, 


EE. Mesal hooks bearing ten or eleven prominent setae, the spine-like 
projection EG INN Marit a ist Can aticte cai via, 5 <hdin'e 6. bia ee ala ally w 66 ai wee marzinata. 
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BB. Ueshaped ridge on the caudal part of front bearing three or four distinct 
setae. 


C. Proximal segment of the galea with four stout setae on the mesal margin 
head and pronotum light brown; diameter of ocellus 2 distinctly less 
than the distance between ocelli 1 and 2, 


D. Median hooks bearing two distinct setae; average width of head and 
pronotum 4.5 mm... : »»eee formosa. 


DD. Median hooks bearing three distinct setae; average width of head and 
pronotum 4.0 mm.......eee0e seoooee formosa generosa. 


CC. Proximal segment of the galea with three stout setae on the mesal 
margin; head and pronotum bronze or coppery colored; diameter of 
ocellus 2 subequal to or greater than the distance between ocelli 
1 and 2. 


D. Mesal hooks bearing more than two setae........ scutellaris lecontei. 
DD. Mesal hooks bearing two setae. 

E. Pronotum with the secondary setas few, not over ten, fine, and . 
inconspicuous, and with the cephalo-lateral angles extending as 
far cephalad as the mesal portion... 

EE. Pronotum with the secondary setae numerous, mors than fifty, flat 
and prominent, and with the cephalo-lateral angles not extending 
as far cephalad as the mesal portion. 


F. Median hooks with three distinct setae; pronotum with the setae 
not distinctly PISS VARA AH: SPOS. Shes ded. baeed ses limbata. 


FF, Median hooks with two distinct setae; pronotum with the setae 
distinctly PPEMUE UC OMOM Sclaieislasievens oie eiate & Weis odie ad dieiaiere hirticollis. 


AA. Maxillary palpus with two segments; head and pronotum a bright coppery or 
Orange bronze with a blue reflection; pronotum with the mesal portion of 
the cephalic margin extending distinctly cephalad of the cephalo-lateral 
EN et RTH NAMiGia,s <hdiels Weld oka cada iaidistdle,s avididsidades co Goranlia saulcyi. 
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Cc. 6-cuttata. Fab. 


1908, Shelford, Journ. Linn. Soc. Lond., Zool., 30, 1908, 1724173, 


Colors head and pronotum dark chestnut brown or purplish brown, witha 


slight green or blue reflection, lateral marginvof pronotum lighter in some 


specimens; setae brown. 


Head: setae on dgrsal aspect long, slightly flattened and prominent; 


diameter of ocellus 2 equal to the distance between ocelli 1 and 2; fronto- 


clypeo-labral area as broad as long; Ueshaped ridge on the caudal part of front 


bearing two setae; antenna with the first and second segments subequal in 


length, the third two-thirds and the fourth one~half the length of the second, 


the first segment with five or six setae and the second with nine or ten; 


maxilla with the proximal segment of the galea bearing three setae on its mesal 


margin, maxillary palpus three-segmented; labium with » four fine setae arr 


anged in a transverse row at its ventro-distal end, proximal segment of labial | 


palpus with three spine~like projections on the ventro=distal margin and with 


two setas on each side of these spines, the proximal segment bearing four setae 


and the distal segment one. 


Thorax: pronotum with the cephalo-lateral angles extending almost as 


far cephalad as the mesal portion, lateral margins slightly carinate, priwary 


setae large, prominent, and slightly flattened, secondary setae small and not 


numerous (Fig. 58). 


Abdomen: chitinized areas distinct; secondary setae short, fine and not) 


numerous; ninth abdominal sternim with the caudal margin bearing two groups of 


four setae each; median hooks generally with three setae; mesal hooks with two 


setae, the spine-like projection about one-third the length of the hook (Fig. 


124). 


Measurements: length of larva, 20 to 24 m., width at the third 
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abdominal segment, 2.0 to 2.5 mm.3 diameter of ocellus 2, .25 to .28 mn.; 


distance between ocelli 1 and 2, .25 to .28 mm.; length of fronto-clypeo-labral 


area, 1.5 to 1.7 mm, width, 1.5 to 1.7 mm.; length of pronotum, 1.8 to 2.6 mm. 


width, 2.9 to 3.2 mm, 


The larvaa of this species can be easily distinguished from those of 


all other species by the brown setae on the head and pronotum. It is very cha 


acteristic in its habitat and is quite different from most others as atated by 


Shelford (1908); 


"This species does not deposit eggs in pure humus but makes use of 


little irregularities in clay or sand, which, contains a little humus and 


which is shaded slightly, such conditions as are afforded by falling trees 


and the errosion of hill sides by small brooks. It prefers a few loose 


leaves and will lay eges under them in preference to other places when they 


are present. It does not, however, appear to: like very shady conditions. 


Several days spent in the beech and maple forests has failed to reveal the 


presence of one of these insects altho they were present in open and parte 


jially cleared places a short distance away where the forest has not become 


60 mesophytic",. 


The eggs are laid in june or early July and the majority of the larvae 


reach the third stage by fall. The larvae pupate the following year in July 


and the adults emerge in August. In northern Illinois the adults rarely 


appear in autumn and it is probably that they remain in the pupal chamber until 


spring. There are two years between generations. 


C. species A. 


Colors, head dark purplish brown, pronotum brown with a color pattern 


of lighter areas; setae on head and pronotum white, the other setae brown. 
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Head:: setae on dordal aspect medium in length and prominent; diameter 
of ocellus 2 equal to the distance between ocelli 1 and 2; fronto-clypeo=labral 
area slightly wider than long; U-shaped ridge on the caudal part of front 
bearing two setae; antenna with the first segment slightly shorter than the 
second, the third two-thirds and the fourth one-half the length of the second, 
the first segment with nine or ten setae and the second with sight or nine; 
maxilla with the proxima} segment of the galea bearing three setae on its mesal 
margin, maxillary palpus thres-segmented; labium with » four fine setae 
arranged in a transverse row at its ventro-distal end, proximal segment of 
labial palpus with three spine-like projections on the ventro-distal margin 
and with two setae on each side of these spines, the proximal segment with four 
setae and the distal segment with one. 

Thorax: pronotum with the cephalo-lateral angles extending almost as 
far cephalad as the mesal portion, lateral margins not carinate, primary setae 
large and prominent, seta 7 wanting, secondary setae not more than ten in numb- 
er, and small (Fig. 59). 

Abdomen: chitinized areas distinct, secondary setae short, few and not 

- conspicuous (Fig. 95); ninth abdominal sternum with the caudal margin bearing 


 / two groups of three setae each; median hooks with four setae; mesal hooks with 


two setae, the spine=like projection one-third the length of the hook (Fig.125) 


Measurements: length of larva, 17 to 19 mm., width at the third abd- 
Ominal segment, 2.4 to 2.6 mm.; diameter of ocellus 2, .29 to .31 mm; distance 
between ocelli 1 and 2, .26 to .28 mmo; length of fronto-clypeo-labral area, 
1.10 to 1.15 mm., width, 1.20 to 1.25 mm; length of pronotum, 1.6 to 1.7 mm, 
width, 2.5 to 2.7 mm 


The larvae were collected at San Diego, California on the beach in the 


tide flats just above high tide. They were taken from sand covefed with md 
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end from pure sand. The holes wers from one and one-half to three inches deep. 


C. purpurea limbalis Kig. 
1908, Shelford, Journ. Linn. Soc. Lond., Zool., 30, 1908, 164165. 


Color: head and pronotum dark purple with a green reflection; setae on 
dorsal aspect of head and pronotum white, the other setae brown. 


Head: setae on dorsal aspect long, slightly flattened and prominent; 


diameter of ocellus 2 distinctly less than the distance between ocelli 1 and 2; 


fronto-clypeo-labral area slightly wider than long; U-shaped ridge on the cauda 
part of front bearing two setae; antenna with the first segment slightly shorte 
than the second, the third two-thirds and the fourth one-half the length of the 
second, the first seguwent with five or six setae and the second with seven or 
sight; maxilla with the proximal segment of the galea bearing three setae on it 
mesal margin, maxillary palpus three-segmented; labium with . ° four fine setae 
arranged in a tiansverse row at the ventro-distal end, proximal segment of 
labial palpus with three spine-like projections on its ventro-distal margin and 
with two setae on each side of these spies, proximal segment with four setae 
and the distal segment with one. 

Thorax: pronotum with the cephalo-lateral angles extending almost as 
far cephalad as the mesal portion, lateral margins slightly carinate, primary 
setae large, prominent and slightly flattened, eae age setae small, not over 
ten in number (Fig. 54). 

Abdomen: chitinized areas distinct, secondary setae short, fine, and 
not numerous (Fig. 96); ninth abdominal sternum with the caudal margin bearing 
two groups of four setae each; median hooks with two setae; mesal hooks with 
two setae, the spine-like projection slightly more than one-half the length of 
the hook (Fig. 126). 
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' Measurements: length of larva, 19 to 22 wn, , width at the third abdom 
inal segment, 1.8 to 2.2 mm.; diameter of ocellus 2, .26 to .28 mm.; distance 
between ocelli 1 and 2, .30 to .35 mm; length of fronto»clypeo-labtal area, 
1.70 to 1.75,mm, width; 1.80 to.1.85 mm.; length of pronotum, 2.1 to 2.3 mm, 


width, 3.1 to 3.5 mn. 


This subspecies is very similar to ©. purpurea graminea but can be 
separated from it by the larger number of secondary setae on the pronotum, and 
the longer length of the spine»like projection of the mesal hooks. 

The adults appear from hibernation later in the spring than do those of 
C. purpurea graminea and the eggs are laid inrJune. By fall the larvae have 
reached the second instar, in which instar they pass the winter. They appear 
the latter part of the following May or the first of June, enter the last larval 
instar, and pupate in July. Some of the adults appear in August while others 
remain in the pupal chamber until the following spring. They reach sexual 
maturity in the spring about a month later than does the true purpurea. The 
larvae are found in clay on steep banks. The burrows enter at almost a right 
angle to the surface and curve into a nearly horizontal position at the inner 
end. They are from seven to ten centimeters deep and there is usually a 


chimney-like structure around the dpening of the burrow which is formed from 


the soil excavated by the larva. Criddle (1910) states that the larvae are 


found in similar satuations at Aweme, Manitoba, the depth of the burrows varying 
from three to eight inches. The length of the larval stags 

imately two years and the adult stage from nine to eleven months. In the 
vicinity of Chicago, Illinois the larval stage lasts about fourteen months and 


the adult stage ten months. 
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C. purpurea graminea Schpp. 


1908, Red Journ. Linn. Sec. Lond., Zo0l., 30, 1908, 169, 172, 173 


Color? head and pronotum dark purplish bronze with a green reflection; 


setae on dorsal aspect of head and pronotum white, the other setae brown. 


Head: setae on dorsal aspect long, slightly flattened and prominent; 


diameter of ocellus 2 distinctly less than the distance between ocelli 1 and 2; 


fronto-clypeo-labral area as long as broad; U-shaped ridge on the caudal part 


of front bearing two setae; antenna with the first and second segments subequal 


in length, the third almost two-thirds and the fourth slightly more than one« 


half the length of the second, the first segment with six or seven setae and 


the second with eight or nine; maxilla with the proximal segment of the galea | 


bearing three setae on its mesal margin, maxillary palpus three-segmented; 


labium with the four fine setae arranged in a transverse row at the ventro~ 


distal end, ppoximal segment of labial palpus with three spine-like projections 


on its ventro-distal margin and with two setae on each side of these spines, 


Proximal segment with four setae and the distal segment with one. 


Thorax: pronotum with the cephalo-lateral angles extending almost as 


far cephalad as the mesal portion, lateral margins slightly carinate, primary 


setae large, prominent and slightly flattened, secondary setae two in number, 


one cephalo-laterad of setae 5 (Fig. 60). 


Abdomen: chitinized areas distinct, secondary setae not numerous, fine 


and medium in length (Fig. 97); ninth abdominal sternum with the caudal margin 


bearing tworgroups of four setae each; median hooks with two setae; mesal 


hooke with two setae, the spine-like projection about one-third the length of 


the hook (Fig. 127). 


Measurements: length of larva, 19 to 22 m., width at the third abd- 


Ominal segment, 1.8 tc 2.2 mm; diameter of ocellus 2, .26 to .28 mn; 
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distance between ocelli 1 and 2, .32 to .35 mm.; length of fronto-clypeolabral 


“area, 1.75 to 1.85 mm, width, 1.75 to 1.85 mm.; length of pronotum, 2.0 to 


2.3 mm., width,3.0 to 3.4 mn. 


The adults appear from hibernation in April, mate and lay eggs the 


latter part of the month. The eggs are laid in moist,black soil. The larvae 


reach the third instar the latter part of August or the first of September, 


The following spring theyfeed until about 


close their burrows and hibernate. 


the middle of June, pupate in July, and the adults appear the latter part of 


August. These hibernate and become sexually mature the fbllowing April. There 


Bre two years between generations. 


C. latesignata Lec. 


Color: head and pronotum purplish bronze with a green reflection; setae| 


on dorsal aspect of head and pronotum white, the other setae brown. 


Head: getae on dorsal aspect long and prominent; diameter of ocellus 2 


equal to the distance between ocelli l and 23 fronto-clypeo-labral area slighte 


ly wider than long; U-shaped ridge on the caudal part of front bearing two 


setae; antenna with the first segment slightly shorter than the second, the 


third two-thirds and the fourth one-half the length of the second, the first 


segment with five to seven setae and the second segment with ten to twelve; 


maxilla with the proximal segment of the galea bearing three setae on its mesal 


margin, maxillary palpus three-segmented; labium with four fine setae 


arranged in a transverse row at the ventro-distal end, proximal segment of 


labial palpus with three spine=like projections on the ventroedistal margin 


and with two setae on each side of these spines, the proximal segment with fou 


setae and the distal segment with one. 


Thorax: pronotum with the cephalo-lateral angles not extending as far 
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cephalad as the mesal portion, lateral margins carinate, primary setae :medium 


in size and prominent, secondary setae about thirty in nunber, small (Fig. 61). 


Abdomen: chitinized areas: distinct, secondary setae short, fine, and 


not numerous (Fig. 98); ninth abdominal sternum with the caudal margin bearing 


two groups of three setae each; median hooke with three setae; mesal hooks 


with two setae, the spine-like projection: one-third the length of the hook. 


(Fig. 128). 


Measurewents: length of larva, 18 to 22 m., width at the third abd« 


ominal segment, 2.0 to 2.3 mm.; diameter of ocellus 2, .26 to .28 mm; diste 


ance between ocelli 1 and 2, .26 to .28 mm.; length of fronto-clypeolabral 


area, 1.65 to 1.75, width, 1.75 to 1.85 mm.; length of pronotum, 2.9 to 8.2 


mm., width, 3.0 to 3.3 m. 


The identification of this species is not positive. The larvae were 


collected at La Jolla, California on the beach in the tide flats just above 


high tide. The holes were from one and one-half to three inches deep and 


frequently curved to a nearly hordzéntal position at the bottom. The soil was 


mud or sand covered with mad. 


Cicindela species B. 


Color: head and pronotum dark purplish-bronze with a strong green or 


blue reflection, lateral margins of pronotum slightly lighter in some specimens 


setae on dorsal aspect of head and prmotum white, the other setae brown. 


Head: setae on dorsal aspect medium in lehgth, stout and prominent; 


diameter of ocellus 2 equal to the distance between ocelli 1 and 2; fronto- 


clypeo-labral area wider than long; U-shaped ridge on the caudal part of front 


bearing two setae; antenna with the first segment as long as the second, the 


third two-thirds and the fourth slightly less than one-half the length of the 


second, the first segment with seven to nine setae and the second with nine to 


wit 
1s We 
pins v 

os —_e eS hehdiety-cameenteeennli 
> oe ae Ge 


Ou 
A, 


milbea: sates ramliy ), ete saci sabrean Latotsl woktiog fe 


N(i6 .92%) thaws .iedude ag cette fuods ester alae 


s " To 
& ws . 


hae .eail tote sate yuabag ote ,tomitalh daeta beatabigda: 
‘ . ' Ty ‘ “s a 
Rasiaed vtoven Sebugo att Gotw wuriedé Centos ede Strebee i (ae. 


\? 


' ) PA 

stool Laven poster ‘aents dtiw stood setihem. tees eatoe seth? 
= ; ce 

ehOOM-ONT Ao ntanel ant batdd-<ero nx s29e (07, eth l-satqe sae ‘ 


Zn 
wes bride ods 38 dtitw ..ow SS of BL .eveeti Se ttpeet id 
seRib. {oti EL, OF BR. fC wullesg to iedeees , em. C5. oF 0.3 % 


dada f-coqylo-inost: to Adenal : us Olas Oa. ah baa f ieceedia 


ae dl " 


S»8 of 2.5 ,aeteperg to drool yom B8cfee ONSf- cde be 266 Le 
| ms £56 oF 2 : e sf 

crew vevsal off ev! eog dom ah aolsage silt to sotto toa 
ovode tout wdafy obit Av at dheed ae ao pimoti fad ~aklot ad 
bus geek venont sesitt o2 boenSene bas end. apnt vlad eeLod, est : 


a 
etotied okt da aolttagg Pee ht tral F of serra 


sa0 Clon act 


of eefouqe. abi 


10 Keer ytrde a adte outers dat feyniig ek i ab a . 
gasteuil s aye ecoe Wh tTéedayhs ys htytla. aytouoyy too Sischacabiaiees 
ROYd eaten raride edd utiaw stom ty bag, baer 1, sooyen, sownab! 
viveqiann, fie tuote casyito: at peas b pot ‘oiichd Leth oo orton ite 
aliovt (2 bmn I Effooo Abewied eadate th be a real s canal 
} Sato1t tq Iraq Lehied edd te ean boqatia-t i 
| “wd ddkeos od? sa prot pe tirepigds forth 
H of? Yo ditgctel ene Tfktsean Wee ‘eeet Highton ee ; 
i} ) ar 1) Gs 


i ae soctin ral ban” Roisd bse eine: outta of am 


ee me 


24 


eleven; maxilla with the proximal segment of the galea bearing three setae on 
its mesal margin, maxillary palpus three-segmented; labium with four fine 
setac arranged in a transverse row at the ventro-distal end, proximal segment 
of the labial palpus with three spine-like projections on the ventro-distal 
margin and with two setae on each side of these spines, proximal segment with 
four setae and the distal segment with one. 

Thorax: pronotum with the cephalo-lateral angles extending almost as 
far cephalad as the mesal portion, the lateral margins slightly carinate, 
primary setae long and prominent, secondary setae not more than twenty-five, 
minute (Fig. 62). 

Abdomen: chitinized areas ‘distinct, secondary setae almost as long as 
the primary setae, prominent and not numerous (Fig. 99); ninth abdominal stern 
um with the caudal margin bearing two groups of four setae each; median hooks 
with two setae; mesal hooks with two setae, the spine-like projection one- 


third the length of the hook (Fig. 129). 


The larvae were collected at Alamosa, Colorado on the banks of the 
Rio Grande River, in dark, coarse sand on level and sloping land which was 
always moist. The burrows were from two to four inches deep, usually sloping, 


the direction: varying with the kind of soil. 


C. repanda Dej. 


1878, Horny Trans. Amer, Ento. Soc., 7, 1878, 3537, pl. 2, figs. 4a to b. 


1908, Shelford, Journ.Linn. Soc. Lond., Zoole, 30, 1908, 170.~ . 


Color: head and pronotum dark epppery bronze with a light green refle= 
ction; setae on dorsal aspect of head and pronotum white, the other setae brown 


Head: setae on dorsal aspect long, stout, and prominent; diameter of 


Prt eatva sexi? yntiasddetag wht’ be tasengee 4 
| batt sol » } dtiw aabdal isesiuageu-oerat onqing ‘ey ib 


vatmergek Lenkxotg baw [etelbaoitagy ss oa wot 


' a 
' 
st 


fatelb-ortaov add no ancl) oe ford ‘otk isendge wots Faby stn 
Afie Saonyes Leatzeig eeoniae nasi to ste dae: a© tedou a 


se ey 
“9 ORO AED. ayes intekh oat aq 

. “1a 

aa thomia galbaetxe eelacn [eretal 0 Laifiga oil? APE min i 


etanives yltigzia onbe yam istered ont wolitod [eten’ ear 


iH 


re. 


seVileyScews sadt acom jon seter ieee titonto0%4 betes aero E 


= 


oes 


OB yiol aa tsoaln sates eibentde oe ten bessaltida st c 
peaece tasiooivs Atvin ((8o .niS) auotekee ee ina tucutwosg ¢ 
Gao sataow (htse wre 1HOL to “Hi es owt gutreed Abgran hal 
“wo welteelotd edt f-ealqe ant tated owe iitity Sapae 


(861 hETY dies ene ty 


of? to adnad eth uo obetofeh csupmath: Se ‘setveczes aren 
; Saw fotny bite lf putt yes f segs faves te. oxee 6820) emnee fk ek 


epeiqoia yilewas .g6d colskt setlor ome eo De bd somata ts 
«Stow to: bee see 


ed Ot ab iontt 8 ire. eee ear Pa cad 
| Se 808L (08 #5008 bo wl 5008 


te neers Mil @ itty exact poem i 
phon estuh T6dD odd fottetw sutddorg’ bit Exe Qo 


ua 


For intemeth check baw ptvotd gmt 


——-———- — 


~—— wo 
< 


25 


ocellus 2 equal to the distance between ocelli 1 and 2; fronto-clypeo-labral 
area Wider than long; U-shaped ridge on the caudal part of the front bearing 
two setae; antenna with the first and second segments subequal in length, the 
third three-fourths and the fourth one-half the length of the second, the first 
segment with nine or ten setae and the second with seven or eight; maxilla 
with the proximal segment of the galea bearing three setae on its mesal margin, 
maxillary palpus three-segmented; labium with * four fine setae arranged ina 
transverse row at its ventro-dbstal end, proximal segment of labial palpus with 
three spine-like projections on the ventro-distal margin and with two hooks on 
each side of these spines, the proximal segment with four setae and the distal 


segment with one. 


Thorax: pronotum with the cephalo-lateral angles extending almost as 


far cephalad as the mesal portion, lateral margins carinate, primary setae 


medium in gize and prominent, secondary setae-smal] and not numerous (Fig. 63). 


Abdomen: chitinized areas distinct, secondary setae very short, small, 
and not numerous (Fig. 100); ninth abdominal sternum with the caudal margin 
bearing two groups of four setae each; median hooks with one seta, if two are 
present, one is much smaller than the other; mesal hooks with two setae, the 
spine-like projection about one-sixth the length of the hook (Fig. 130). 

Measurements: length of larva, 16 to 18 m., width at the third abds 
ominal segment, 2.0 to 2.2 mm.; diameter of ocellus 2, .26 to .28 mn; 


distance between ocelli 1 and 2, .26 to .28 mm.; length of fronto-clypeo-labral 


area, 1.50 to 1.60 m., width, 1.60 to 1.70 mm; length of pronotum, 1.7 to 1.9 


MMs, width, 2.7 to 3.0 MMe 


Ghe larvae af this species are more general in their habitat than some 
of the other species of Cicindela. The have been collected from wet sandy soil, 


wet mdy soil, moist clay, and soil with considerable humus, In general, 
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however, theybare found in sandy situations around the margins of small ponds, 


lakes, and streams which’ have too much decaying vegetable matter for C. 


hirticollis. The burrows are about ten centimeters deep and their general 


direction is at right angles to a sloping surface and oblique to a horizontal 


surface. the eggs are laid in May and June and the larvae reach the third 


instar by fall, in which instar they pass the winter. The adults emerge the 


following summer, hibernate, and appear in May of the seféond year, reach sexual 


maturity, lay their eggs and die. The life-history requires two years. 


C. lepida Dej. 


1908, Shelford, . Journ. Linn. Soc, Lond., Zool., 30, 1908, 172, 


Color$; head and pronotum bronze with a greenish-blue reflection; setae 


on @orsal aspect of head and pronotum transparent or glassy, the other setae 


brown. 


Head: setae on dorsal aspect long, slender, and prominent; diameter of 


ocellus 2 distinctly greater than the distance between ocelli 1 and 2; front» 


Clypeo-labral area slightly broader than long; U-shaped ridge on the caudal 


part of the front with two setae; antenna with the first segment subequal in 


length to the second, the third slightly more than one-half and the fourth one 


fourth the length of the second, the first segment with six or seven setae and 


the second with nine or ten; maxilla with the proximal segment ef the galea 


bearing three sdtae on its mesal margin, maxillary palpus three-segmented; 


labium with © four fine setae arranged in a transverse row at the ventro~ 


distal end, proximal segment of labial palpus with two spine-like projections 


on the ventro-d: stal margin and with two setae on each side of these spines, 


the proximal segment with four setae and the distal segment with one. 


Thorax: pronotum with the mesal portion extending distinctly cephalad 
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of the cephalo-lateral angles, lateral margins not carinate, primary setae not 


large or prominent, secondary setae small and numerous (Fig. 64). 


Abdomen: chitinized areas distinct, secondary setae about one-third the 


length of the primary setae, fine and not numerous (Fig. 101); ninth abdominal 


sternum with the caudal margin bearing two groups of three setae each; median 


hooks with two setae; mesal hooks with two setae, the spine-like projection 


one-sixth the length of the hock (Fig. 131). 


Measurements: length of larva, 14 to 16 mm., width at the third abd« 


Ominal segment, 2.0 to 2.2 mm.; diameter of ocellus 2, .32 to .24 mm.; diatance 


between ocelli 1 and 2, .20 to .222 mm.; length of fronto-clypeo-labral area, 


1.45 to 1.55 m., width, 1.60 to 1.70 m.; length of pronotum, 1.60 to 1.70 mm. 


: width, eed to 2.7 Me 


The life-history of this species, as given by Shelford (1908) for the 


northern part of Illinois, differs from that of all others which he had 


observed, in that the larval stage lasts almost two years and the adult stage 


but a month or slightly more. The eggs are laid the latter part of July and 


the second instar is reached by autumn. They pass the winter in this instar, 


feed the next spring and summer and reach the‘thitd instar in June or July. 


They feed until late:fall, hibernate, and come out about the first of the 


The larvae pupate in June or July, and the adults scon emerge, 


following May. 


lay eggs, and die. The species is two-brocded, adults from each brood appear- 


ing in alternate years. As a result in May,both second and third stage larvae 


Can be secured, in July, adults, eggs, first and third stage larvae, and in 


October, second and third stage larvae. The following table gives the life 


history and the stages present for the three most important months of the 


year; 
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Table I. 


The Life-History of Cicindela repandas, 


2nd. year 


Criddle (1910) states that the life-history af C. repanda is probably 
the same at Aweme, Manitoba as at Chicago, Illinois, i.e., ae larval stage 
lasts approximately twenty-two months and the adult stage two months. 

The eggs are laid and the larvae live in sand which is slightly shift- 
ing. The burrows are from 25 to 37 inches deep in northern Illinois, and from 


58 to 72 inches deep at Aweme, Manitoba. 


C. gratiosa Guer. 


Color: head and pronotum dark purple with a blue reflection, setae On 
dorsal aspect of head and pronotum transparent or glassy, the other setae 
brown, 

Head: setae on dorsal aspect long, slender, and not conspicuous; diam 
eter of ocellus 2 distinctly greater than the distance between ocelli 1 and 2; 
fronto-clypeo-labral area as long as broad; U-shaped ridge on the caudal part 
of front bearing two setae; antenna with the first segment subequal in length 


to the second, the third slightly more than one-half: and the fourth one-fousth 


the length of the second, the first segment with seven or eight setae and the 


second with ten or eleven; maxilla with the proximal segment of the galea 


* A= adult, E = egg, 1 = let. instar, 2 = 2nd. instar, and 3 = 3rd. instar. 
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| bearing three setae on its mesal margin, maxillary palpus three-segmented; 

| labium with . four fine setae arranged in a transverse row at its ventro- 
distal end, proximal segment of labial palpus with three spine-like projectio 
on the ventro-distal margin and with two setae on each side of these spines, 
the proximal segment with four setae and the distal segment with one; 

Thorax: pronotum with the mesal portion extending distinctly cephalad 
of the cephalo-lateral angles, lateral margins carinate, primary setae small 
and inconspicuous, secondary setae minute and numerous (Fig. 65). 

Abdomen: chitinized areas on abdomen indistinct, secondary setae sho 
fine and numerous (Fig. 102); ninth abdominal sternum with the caudal margin 
bearing two groups of three setae each; median hooks with three setae; mesal 
hooks with two setae, the spine-like projection about one-sixth the length of 
the hook (Fig. 132). 

Measurements: length of larva, 17 to 19 m., width at the third abd« 
Ominal segment, 2.0 to 2.2 mm.; diameter of ocellus 2, .80 to .33 mm.; diste 
ance between ocelli 1 and 2, .17 to .18 mm; length of fronto-clypet-labral 
area,1.25 to 1.40 mm., width, 1.25 to 1.40 mm.; length of pronotum, 1.5 to 


1.7 mm., width, 2.3 to 2.5 mn. 


The larvae of this species were collected at Mobile, Alabama,in what 
Was probably an artificial clearings The soil was sandy and had sufficient 
Clay in it to make it mold well. The larval burrows were vertical and from 


22 to 44 inches deep. 


C. tranquebarica Herb, 
1908, Shelford, - Journ.Linn. Soc. Lond., Zoole, 30, 1908, 172.- . 


Color: head and pronotum dark purple or purplish-bronze with a strong 
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green reflection; setae on dorsal aspect of head and pronotum white, the other 
setae brown. 

Head: setae on dorsal aspect medium in length and prominent; diameter 
of ocellue 2 slightly greater than the distance between ocelli 1 and 2; fronto 
Clypeco-labral area slightly wider than long; U-shaped ridge on the caudal part 
of the front bearing two setae; antenna with the first and second segments 
equal in length, the third two-thirds and the fourth one-half the length of the 
second, the first segment with seven or eight setae and the second with nine or 
ten; maxilla with the proximal segment of the galea bearing three setae on its 
mesal margin, maxillary palpus three-segmented; labium with four fine setae 
arranged in a transverse row at the ventro-distal end, proximal segment of 
labial palpus with three spine-like projections on the ventro-distal margin and 
with two setae on each side of these spines, the proximal segment with four 
setae and the distal segment with one. 

Thorax: :pronotum with the cephalo-lateral angles extending almost as 
far cephalad as the mesal portion, the lateral margins slightly carinate, 
primary setae large and prominent, secondary setae small and not over twenty- 
five in number (Fig. 66). 

Abdomen: chitinized areas distinct, gg@condary setae from one-half to 
almost as long as the primary setae, prominent and not numerous (Fig. 103); 
ninth abdominal sternum with the caudal margin bearing two groups of four setae 
each; median hooks with three setae; mesal hooks with two setae, the spine- | 
like projection one-third the length of the. hook (Fig. 133). 

‘Measurements: length of larva, 21 to 24.mm., width at the third abd- 
ominal segment, 2.4 to 2.8 mm; diameter of ocellus 2, .29 to .31 mm; dist- 
ance between ovelli 1 and 2, .26 to .27 mn.; length of fronto-clypet-labral 


area, 1.80 to 1.90 mm, width, 1.90 to 2.00 mm; length of pronotum, 2.1 to 2.3 


mwn,, width, 3.2 to 3.8 mm 
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The life-history of this species is essentially the same as that of 
C. purpurea graminea. The eggs are laid in a variety of moist situations but 
are. more often laid in sandy soil with some humus and in among some vegetation. 
The burrows are straight and from nine to twenty inches deep. At Brandon, 
Manitoba the larvae were found at a uniform depth of about bighteen to twenty 
inches and were generally dug from sandy soil. Criddle (1910) says "Iwo 
distinct sizes were found among the larvae in autumn, whith.corresponded to the 
first and second year of venusta, so that it seems highly probable that the 
larval life lasts two years, while that of the adult continues for about eleven 


months", 


C. oregona Lec. 


Color: head and pronotum datk coppery bronze with a very strong blue 
reflection; lateral margin of pronotum lighter in some specimens; setae on 
dorsal aaeeet of head and pronotum white, the other setae brown. 

Head: setae on dorsal aspect slender, of medium length and not con- 


Spicuous; diameter of ocellus 2 equal to the distance between ocelli 1 and 2; 


_ fronto-clypeo-labral area slightly wider than long; U-shaped ridge on the cauds 


part of the front bearing two setae; antenna with the first segment slightly 
shorter then the second, the third two-thirds and the fourth one-half the 
length of the second, the first segment with nine to eleven setae and the second 
segment with nine to eleven; maxilla with the proximal segment of the galea 
bearing three setae on its mesal margin, maxillary palpus three-segmented; 
labium with » four fine setae arranged in a transverse row at its ventro- 
distal end, proximal segment of labial palpus with three spine-like projections 
on the ventro-distal margin and with two setae on each side of these spines, 


the proximal segment with four setae and the distal segment with one. 
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Thorax: pronotum with the cephalo-latera! angles extending almost as 
far cephalad as the mesal portion, lateral margins carinate, primary setae not 
large of prominent, secondary setae short, about twenty-five or thirty in 
number and with a row on each side of the meson (Fig. 67). 

Abdomen: chitinized areas distinct, secondary setae about one-fourth 
the length of the primary setae, fine and not numerous (Fig. 104); ninth abd- 
ominal sternum with the caudal margin bearing two groups of three setae each; 
median hooks with three setae; mesal hooks with two setae, the spine-like 
projection about one-third the length of the hook (Fig. 134). 

Measurements: length of larva, 19 to 22. mm., width at the third 
abdominal segment, 2.3 to 2.5 mm.; diameter of ocellus 2, .26 to .28 m.; 
distance between ocelli 1 and 2, .26 to .28 mm; length of fronto-clypeo-labral 
area, 1.60 to 1.70 mm; width, 1.70 to 1.80 m.; length of pronotum, 1.80 to 


2.00 MMe, width, 3.0 to 3.3 mm. 


This species is similar to C. 12-guttata but can be distinguished from 
it by the larger number of setas on the pronotum, and the blue reflection, 
which is much stronger, Sie vabeae were collected in New Mexico, Colorado, 
and California. Those collected in New Mexico were taken from moist clayey 
soil with some humus mixed in it. The holes were about five inches in depth 
and entered on a steep, slpping bank and eurved: to a vertical position at the 
bottom. Those collected in Colorado Wers dug from alluvial soil along the 
bank of a river, which had been deposited by high water. In @alifornia the 


larvae were collected by Dr. F. E. Blaisdell Jr. in sand. 


C. 12-guttata Dej. 


1908, Shelford, - Journ. Linn. Soc. Lond., Zool., 30, 1908, 172 - 173. 
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Color: head and pronotum coppery-bronze with a greon: reflection, 
lateral margins of pronotum slightly lighter in some specimens; setae on dorsal 
a@spect of head and pronotum white, the other setae brown, 

Head: setas on dorsal aspect, long, stout, and prominent; diameter 
of ocellus 2 slightly less than the distance between ocelli 1 and 2; fronto- 
Clypeo-labral area wider than long; U-shaped ridge on the caudal part of front 
bearing two setae; antenna with the first segment slightly shorter than the 
second, the third two-thirds and the fourth one-half the length of the second, 
the first segment with nine to eleven setae and the second with nine to eleven; 
maxilla with the proximal segment of the galea bearing three setae on its mesal 
margin, axillary palpus three-segmented; labium with » four fine setae 
arranged in a transverse row at its ventro-distal end, proximal segment of 
Jabial palpus with three spine-like projections on the ventro-distal margin 
and with two setae on each side of these spines, the proximal segment with four 
setae and the distal segment with one. 

Thorax: Pronotum with the cephalo-lateral angles extending as far 
cephalad as the mesal portion, lateral margins slightiy carinate, primary setae 
medium is size and prominent, secondary setae minute, not more than ten in 
number and not with a row on each side of the meson (Fig. 68). 

Abdomen: chitinized areas distinct, secondary setae about one-third 
the Lesceh of the primary setas, fine and not numerous (Fig. 105); ninth abd- 
ominal sternum with the caudal margin bearing two groups of three setae each; 
median hooks with three setae; mesal hooks with two setae, the spine-like 
projection one-third the length of the hook (Fig. 135). 

Measurements: length of larva, 18 to 20 mm., width at the third abd» 
ominal segment, 2.2 to 2.4 mm; diameter of ocellus 2, .26 to .28 mm; distance 


between ocelli 1 and 2, .28 to .30 mm.; length of fronto-clypeo-labtal area, 


1.60 to 1.70 mm, width, 1.70 to 1.80 mm.; length of pronotum, 1.90 to 2.10 
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34 
mle, width, 3.0 to 3.3 mm. 


The life-history of this species has not been determined definitely 
but field obsergations would seem to indicate that it is similar to Ce repanda. 
The larvae are usually found in clay or hums. Criddle (1907) found the larvag 
burrowing in large numbers along the banks of a river at Aweme, Manitoba, in 
Clayey, middy, and sandy soil. In the summer time the burrows are from four toll 
five inches in depth and in the winter time from six to fifteen inches. The 


holes generally slant obliquely into the bank. 


C. punctulata Fab. 
1908, Shelford, —- Journ. Linn. Soc. Lond., Zoob., 30, 1908, 172,- . 


Color: head and pronotum purplish bronze with a faint blue reflection; 
setae on dorsal aspect of head and pronotum white, the other setae brown. 

Head: setae on dorsal aspect medium in length and prominent; diameter 
of ocellus 2 slightly less than the distance between ocelli 1 and 2; fronto- 
Clypeo-labral aréaras long as broad; U-shaped ridge on the caudal part of front 
bearing two setae; antenna with the first and second segments subequal in 
length, the third slightly shorter than the second and the fourth about one- 
half its length, the first segment with five ot six setae and the seéond 
with nine or ten; maxilla with the proximal segment of the galea bearing three 
setae on its mesal margin, maxillary palpus three-segmented; labium with the 
four fine setae at the ventro-distal end arranged in a transverse row, proximal 
Segment of labial palpus with three spime-like projections on its ventro-distal 
margin and with two setae on each side of these spines, proximal segment bear- 
ing four setae and the distal segment one. 


Thorax: pronotum with the @ephalo-lateral angles extending almost as 
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far cephalad as the mesal portion, lateral margins slightly carinate, primary 
setae 5 and 6 small, secondary setae small and not numerous (Fig. 69). 

Abdomen: chitinized areas indistinct, secondary setae not numerous and 
about one-half the length of the primary setae (Fig. 106); ninth abdominal 
sternum with the caudal margin bearing two groups of three setae each; median 
hooks with three setae; mesal hooks with two setae, the spine-like projection 
one-third the length of the hook (Fig. 136). 

Measurements: length of larva, 14 to 16 mm., width at the third abd- 
ominal segment, 1.8 to 2.0 mm.; diameter of ocellus 2,.20 to .23 mm.; distance 
between ocelli 1 and 2, 23 to .25 mm; length of fronto-clypeo-labral area, 
1.3 to 1.4 mm, width, 1.3 to 1.4 mu.; length of pronotum, 1.5 to 1.7 m., 


width, 2.3 to 2.7 m. 


The life-history of this species as given by Shelford (1908) differs 
from that of other species in that the adults do not hibernate and Chere is 
only a single year required for the life-history. The eggs are laid in relati~ 
vely hard, dry soil, usually humus, the latter part of July. The majority of 
the larvae are in the third instar by September, in which instar they hibernate 
and appear early the next spring. They feed until April or early June when 
they pupate. The adults emerge in early July, mate, lay eggs and die. The 
larval burrows during the feeding season are from thirty to fourty centimeters 
deep but are slightly shallower in the summer just before the tarvas go into 
the pupal stage. Criddle (1907) states that the larvae are found at Aweme, 
Manitoba in small mossy place between clumps of grass in dry situations. The 
depth of the holes ranging from 18 to 26 inches. The adults do not hibernate 


and it is probable that the larval stage lasts over two winters. 
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36 
C. flavopunctata rectilatera. Chd. 


Color: head and pronotum purple or purplish-bronze with a blue ref- 
lection; setae 2 RY aspect of head and pronotum white, the other setae 
brown. 

Head: setae on dorsal aspect long and prominent; diameter of ocellus 
2 greater than the distance between ocelli 1 and 2; fronto-clypeo-labral area 
as long as broad; U-shaped ridge on the caudal part of front bearing two setae; 
antenna with the first segment slightly shorter than the second, the third a 
little more than one-half and the fourth a little more than one-third the 
length of the second, the first segment with five or six setae and the second 
with nine or ten; maxilla with the proximal segment of the galea beating three 
setae on its mesal margin, maxillary palpus three-segmented; labbum with > 
four fine setae arranged in a transverse row at its ventro-distal end; proximal 
segment of labial palpus with three spine-like projections on the ventro-distal 
margin and with two setae on each side of these spines, the proximal segment 
with four setae and the distal segment with one. 

Thorax: pronotum with the cephalo-jateral angles extending as far 


cephalad as the mesal portion, lateral margins carinate, primary setae large 


and prominent, seéondary setae small and not numerous (Fig. 70). 


Abdomen: chitinized areas distinct, secondary setae almost as long as 
the primary egetae, fine and not numerous (Fig, 107); ninth abdominal sternun 
with the caudal margin bearing two groups of thres setae each; median hooks 
with three setae; mesal hooks with two setae, the spine-like projection one 
third the length of the hook (Fig. 137). 

| Measurements: length of larva, 17 to 19 mm., width at the third abd» 
Ominal segment, 2.9 to 2.3 mm.; diameter of ocellus 2, .26 to .27 mm.; distanc 


between ocelli 1 and 2, .23 to .25 mm.; length of fronto-clypemlabral area, 
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1.25 to 1.385 mm., width, 1.25 to 1.35 mm; length of pronotum, 1.7 to 1.8 mmj, 


width, 2.7 to 2.9 mn, 


The larvae were collectsd at Houston, Texas in heavy, clayey soil. The 
holes wera about four inches long and curved to an almost horizontal position 


at the bottom. 


C. unipunctata Fab. 


Color: head and pronotum purplish-bronze with a green reflection; 
setae on dorsal aspect of head and pronotum transparent or glassy, the other 
setae brown. 

Head: setae on dorsal aspect long, stout and prominent; diameter of 
ocellus 2 slightly less than the distance between ocelli 1 and 2; fronto- 
clypeo-labral area as long as broad; U-shaped ridge on the caudal part of front 
bearing two setae; antenna with the first segment as long as the second, the 
third two-thirds and the fourth one-half the length of the second, the first 
segment with seven or eight setae,and the second with seven or eight; maxilla 


with the proximal segment of the galea bearing three setae on its mesal margin, 


maxillary falpus thres-segmented; labium with » four fine setae arranged in 


a transverse row at its ventro-distal end, resins) segment of labial palpus 
with three spine-like projections on the vantro-distal margin and with two 
setae on each side of these spines, the proximal segment with four setae and 
the distal segment with one. 

Thorax: pronotum with the cephalo-lateral angles extending distinctly 
cephalad of the mesal portion, lateral margin carinate, primary setae not large 
‘or conspicuous, secondary setae wanting or seer mimate (Fig. 71). 

Abdomen: chitinized areas distinct, secondary setae hot numerous and 


from short to slightly more than one-half the length of the primary setae 


wa 


oi' 


BAIPD iwhly nit? ‘Do Hegices efit eer 1} Yee 


5 ro be | ae 
F r 9 ; boat! acto Te deseo lion saee es Ve 


‘T1890 Vie Saal getear Th iy 


° ; alisj a 
- u~ietlnd Dsing sanepater DAD 
A w + (oe Joton brie Sure 34 


Sete Psat Lobok: i ayers 


a tnd a “A o) AVANT OOD Oe Rue se ape? eee 


— 


? a ee oe a3 \boodgd Ag Ene 4 ae ore: 
‘ rs oe TrEls Vyaltaw arte tan saaisihie) 
* en 2 | tif sigs jL.eeten ie fists aot bop ula te 
: Lait te J ‘ oat ‘ue Jee dle ie Sg iit ite 
te on {Dad eh ee aay 1 Sh ie bate 
io tL er gh ats _ shady hil | 
ge. Laid dad lise eset) on das vee dz 


‘rai 


peiah ochdnew Welt ote ne ral 


Ae es hrm 


eR Sears et Daioh Rete Ra Cea wea hie 9 


btn bars dhe ee Cty Lived fe sed ge aa dean 


Ara 4 


. way o® “1 wu *¢ <* baits i Bsa a or sh anata, a 
ED DLT: eset yey 46 ee singoe ; 


WME Bet inctcos i abbaoben ih te meta: 


= 

ane 
* 
i= 


oe otter la dea 


38 


(Fig. 108); ninth abdominal sternum with the caudal margin bearing two groups 
of four setae each; median hooks with three setae; mesal hooks with five or 
six setae, the spine-like projection about one-third the length of the hook 
(Fig. 138). | 

Measurements: length of larva, 22 to 25 mm., width at the third abd- 
Ominal segment, 3.0 to 3.3 mm.; diameter of ocellus 2, .28 to .30 m.; 
distance between ocelli 1 and 2, .31 to .33 mm.; length of fronto-clypeo-labral 
area, 1.9 to 2.0 mn., width, 1.9 to 2.0 mm; length of pronotum, 2.1 to 2.3 


mm,, width, 3.6 to 3.8 mm 


This species is easily separated from all others by the position of 
the cephalo-lateral angles of the pronotum, which extend distinctly cephalad 
of the mesal portion. The larvas were dug at La Fallette, Tennessee in bars, 
rocky soil. The burrows were perpendicular for the first three or four inches 


and then curved to a horizontal position. 


C. abdominalis Fab. 


Colof: head and pronotum dark purplish-bronze with a green or blue 
reflection; setae on dorsal aspect of head and pronotum transparent or glassy, 
the other setae brown. 

Head: setae on dorsal aspect, long, slender and not prominent; 
diameter of ocellus 2 distinctly greater than the diatance between ocelli l 
and 2; fronto-clypeo-labral area as long as broad; U-shaped ridge on the cauda 
part of the front bearing tii setae; antenna with the first segment elightly | 
shorter than the second, the third one=jhalf and the fourth one-fourth the . >% 
length of the second, the first segment with seven or eight setae and the 


second with ten tortwelve; maxilla with the proximal segment of the galea 


bearing three setae on its mesal margin, maxillary palpus three-segmented; 
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labium with ' four fine setae not arranged in a transverse row at its ventro- 
distal end, the two mesal setae caudad of the lateral ones, proximal segment of 
the labial palpus with three spine-like projections on the ventro-distal margin 
and with two setae on each side of these spines, the proximal segment with fou 
setae and the distal segment with one. 

Thorax: pronotum with the: mesal portion extending distinctly cephalad 
of the cephalo-lateral angles, lateral margins slightly carinate, primary 
setae long, slender and inconspicuous, secondary setae short and fairly num 
erous (Fig. 72). 

Abdomen: chitinizei areas indistinct, secondary setae short, fine 
and numerous and eccuring between as well as on the chitinized areas (Fig. 109) 
ninth abdominal sternum with the caudal margin bearing two groups of three 
setae each; median hooks with three setas; mesal hooks with three setae, the 
spine-like projection wanting or inconspicuous (Fig. 139). 

Measurements: length of larva, 18 to 20 m., width at the third abd- 
Ominal segment, 2.0 to 2.3 mm.; diameter of ocellus 2, 29 to .31 mm.; distance 
between ocelli 1 and 2, .19 to .21 mm.; length of fronto-clypeo-labral area, 
1.65 to 1.75 m., width, 1.65 to 1.75 mm.; length of pronotum, 1.9 to 2.1 mn, 


width, 2.3 to 2.5 mm. 


The larvae were collected at Southern Pines, North Carolina by Mr. 
A. He Manee in hard soil at the side of a road. The burrows were small and 
about twenty-five inches deep. The identification of this species is not 


certain. 
C. marginata Fab. 


‘ Color: head and pronotum dark purplish-bronze with a strong blue 


reflection; setae on dorsal aspect of head and pronotum transparent or glassy, 
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the other setae brown. 


Head: setae on dorsal aspect long, slender, and inconspicuous; diam 


eter of ocellus 2 distinctly greater than the distance between ocelli 1 and 2; 


fronto-clypeo-labral area as long as broad; U-shaped ridge on the caudal past 


of front bearing two setae; antenna with the first segment subequal in length 


to the second, the third two-thirds and the fourth slightly less than one-half 


the length of the second, the first segment with nine or ten setae and the 


second with nine or ten; maxilla with the proximal segment of the galea bearing 


threo setae on its mesal margin, maxillary palpus three segmented; labium 


with = four fine setae arranged in a transverse row et its ventro-distal end, 


the proximal segment of the labial palpus with three spine-like projections on 


the ventro-distal margin and with two setae on each side of these spines, the 


proximal segment with four setae and the distal segment with one. 


Thorax: pronotum with the cephalo-lateral angles not extending as far 


cephalad as the mesal portion, the lateral margins slightly carinate, primary 


setae not large or conspicuous, secondary setae small and not numerous (Fig. 73 


Abdomen: chitinized areas distinct, secondary setae short, fine and 


numerous (Fig. 110); ninth abdominal sternum with the caudal margin bearing 


two groups of thrse setae each; median hooks with three setae; mesal hooks 


with nine or ten setae, the spine-like projection almost obsolete (Fig. 140). 


Measurements: length of larva, 19 to 22 mm., width at the third abdom 


inal segment, 2.2 to 2.4 mm.; diameter of ocellus 2, .33 to .35 mm.; distance 


between ocelli 1 and 2, .28'to .30 mm.3; length of fronto-clypeo-labral area, 


1.55 to 1.65 mm., width,.1.55 to 1.65 mm.; length of pronotum, 1.7 to 1.9 mm, 


width, 2.8 to 3.0 m. 


This species is easily distinguished by the large number of setae on 


the mesal hooks. The larvae were collected at Galveston, Texas on Denver 
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Beach, a short distance back from the shore line in sandy soil with scattered 
vegetation, the larvae occuring in the open places. The holes were from nine 
to ten inches deep. 


C. formosa Say. 


Color: head and pronotum chestnut-brown with a color pattern of lighte 


areas; setae on dorsal aspect of head and pronotum transparent to white, the 


other setae brown. 

| Head: setae on dorsal aspect long, stout, and prominent; diameter of 
ocellus 2 distinctly less than the distance between ocelli 1 and 2; fronte- 
clypeo-labral area as long as broad; U-shaped ridge on the caudal part of front 
bear ing three setae; antenna with the first segment slightly shorter than the 
seéond, the third one-half and the fourth one-fourth the length of the second, - 
the first segment with five or six setae and the second with nine or ten; 
maxilla with the proximal segment of the galea bearing four: setae on the mesal 
margin, maxillary palpus three-segmented; labium with > four fine setae 
arranged in a transverse row at the ventro-distal end, proximal segment of 
labial palpus with two spine-like projections on the ventro-distal margin and 
with three setae on the mesal side and two on the lateral side of these spines, 
proximal segment with five setae and the distal segment with one. 

Thorax: pronotum with the cephalo-lateral angles extending almost as 
far cephalad as the mesal portion, lateral margins carinate, primary setae not 
large or prominent,setae 5 and 6 wanting, secondary setae wanting (Fig. 74). 

Abdomen: chitinized areas distinct, seéondary setae about one-half the 
length of the primary setae, fine and not numerous (Fig. 111); ninth abdominal 
sternum with the caudal margin bearing fwo groups of four setae each; median 


hooks with two setae; mesal hooks with four setae, the spine-like projection 
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one-third the length of the hook (Fig. 141). 

Measurements: length of larva, 24 to 26 mm., width at the third abd- 
Ominal segment, 3.4 to 3.6 mm.; diameter of ocellus 2, .33 to .34 mm,; distance 
between ocelli 1 and 2, .39 to .40 mm; length of fronto-clypoeo-labral area, 
2.5 to 2.6 mm., width, 2.5 to 2.6 mm.; length of pronotum, 2.9 to 3.9 mu., 


width, 4.2 to 4.5 mm 


The larvae were collected at Sedalia, Colorado in a sand dune near the 
Rio Grande river. The sand was coarse and fine mixed and had probably been 
deposited by high water. The holes were vertical and about twenty-two inches 


deep. The burrows have a pit similar to that of C. formasa generosa. 


C. formosa generosa Dej. 
1908, Shelford, - Journ. Linn. Soc. Lond., Zool., 30, 1908, 172. 


Color: head and pronotum chestnut-brown with a color pattern of 
lighter areas; setae on dorsal aspect of head and pronotum transparent to white 
the other setae brown. 

Head: setae on dorsal aspect long, stout, and prominent; diameter of 
ocellus 2 distinctly less than the distances between ocelli 1 and 2; fronto- 
Clypeo-labral area as long as broad; U-shaped ridge on the caudal part of front 
bearing three setae; antenna with the first segment slightly shorter than the 
second, the third one-half and the fourth one-third the length of the second, 
the first segment with six or seven setae and the second with nine or ten; 
maxilla with the proximal segment of the galea bearing four setae on its mesal 
margin, maxillary palpus three-segmented; labium with . : four fine setae 
arranged in a transverse row at its ventro-distah end, proximal segment of the 


labial-palpus with two spine-like projections on the vontro-distal margin and 
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with three setae on the mesal side and two on the lateral side of these spines, 
the proximal segment with five setae and the distal segment with one. 

Thorax: pronotum with the cephalo-lateral angles not extending as far 
cephalad as the mesal portion, the lateral margins slightly carinate, primary 
setae not large and prominent, seta 6 wanting, secondary setae wanting (Fig. 51) 

Abdomen: chitinized areas distinct, secondary setae almost as long as 
the primary setae, slender and numerous (Fig. 90); ninth abdominal sternum with 
the caudal margin bearing two groups of four setae each; median hooks with three 
setae; mesal hooks with four setae, the spine-like projection one-third the 
length of the hook (Fig. 142). 

Measurements: length of larva, 22 to 24 mms, width at the third abd» 
ominal segment, 3.0 to 3.3 mm.; diameter of ocellus 2, .30 to .32 mm.; distance 
between ocelli 1 and 2, .37 to .40 mm.; length of fronto-clypeo-labral area, 

2.2 to 2.4 mn., width, 2.2 to 2.4 m.; length of pronotum,2.4 to 2.7 mm, wadth, 


3.6 to 4.2 MM. 


The larvae of this subspecies are similar to those of C. formosa but 
can be distinguished from them by the smaller average width of the pronotum 
and the presence of three setae. on the median hooks. 

The adylts emerge from hibernation in April or May and lay eggs in May 
or June in sandy soil which is slightly shifting. The eggs hatch in June and 
the larvae reach the third instar by the latter part of August or the first of 
September. They close their burrows the latter part of September or the first 
of October and go into hibernation, appearing again in the spring. Pupation 


takes place in June or July and soue of the adults emerge from the pupal chamber 


during the summer while the remainder stay in the pupal chamber until the 


following spring. The adults appear in April or May, become sexually mature in 


about a month, lay eges, and die. 
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The larvae of this species are very noticable because of their peculiar 
burrows. The main part of the burrow is from twelve to twenty inches deep and 
vertical thruout the greater part of its courses. About two-thirds of an inch 
from the top the burrow curves sharply to a horizontal position and opens into 
& small pit. This construction serves to keep the sand, which is always slight- 
ly shifting, from filling up the burrow and also serves as a trap for catching 
insects. The larva cements the sand immediately around the opening with saliva 
which keeps it from caving in. The pupal chamber is an @lique side cavity abou 


four inches below the durface. The upper part.and much of the lower part of the 


burrow is filled with sandwhich is taken from this cavity. 


C. scutellaris lecontei Hald. 


1908» Shelford, Journ. Linn. Sec. Lond., Zocl., 30, 1908, 172. .: 


Color: head and pronotum purplish=bronze with a green reflection; setae 
on the dorsal aspect of head and pronotum white, the other setae brown. 

Head: setae on dorsal aspect long, stout, and prominent; diameter of 
ocellus 2 equal to the distance’ between ocelli 1 and 2; fronto-clypeo-labral 
area as long as broad; U-shaped ridge on the caudalupart of the front bearing 
three setae; antenna with the first segment subequal in length to the second, 
the third two-thirds and the fourth one~half the length of the second, the first 
segment with five or six setae and the second with ten to twelve; maxilla with 
the proximal segment of the galea bearing three setae on its mesal margin, 
maxillary palpus three segmented; labium with i>» four fine setas arranged ina 
transverse row at the ventro-distal end, proximal segment of labial palpus with 
three spineslike projections on the ventro-distal margin and with two setae on 
each side of these spines, the proximal segment with four setae and the distal 


segment with one. 
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Thorax? pronotum with the cephalo-lateral angles extending almost as 
far dephalad as the mesal portion, lateral margins tarinate, primary setae large 
and prominant, secondary setae small, not more than fifty in number, and with 
a row on each side of the meson (Fig. 75). 


Abdomen: chitinized areas distinct, most of the secondary setae short, 


fine and numerous (Fig. 112); ninth abdominal sternum with the caudal margin 


bearing two groups of four setae each; median hooks with three setae; mesal 
hooks usually with four setae but ocaseionally with three, the spine-like pro= 
jection one-third the length of the hook (Fig. 143). 

Measurements: length of larva, 20 to 24 mn., width at the third abd- 
ominal segment, 2.4 to 2.8 mm.; diameter of ocellus 2, .27 to .30 mm.; distance 
between ocelli 1 and 2, .27 to .29 mm.; length of fronto-clypeo-labral area, 
1.7 t0 1.8 mm., width,1.7 to 1.8 mn,; length of pronotum, 1.7 to 2.0 mm, width, 
2.8 to 3.2 mn. | 

The life-history of this spe¢ies is similar to that of C. purpurea var. 
framinea. The adults, however, appear a little later in the spring and remain 
later in the summer. The eggs are laid in dry sand which contains sone hums. 


The burrows vary from ten to twenty inches in depth. 


C. pulchra Say. 


Color: head and pronotum dark purple with a light green reflection; 
setae on dorsal aspect of head and pronotum white, the other setae brown. 


Read? setae on dorsal aspect long, stout, and prominent; diameter of 


ocellus 2 greater than the distance between ocelli 1 and 2; fronto-clypeo-labra 


area as long as broad; U-shaped ridge on the caudal part of the front bearing 


three setae; antenna with the first segment slightly shorter than the second, 


the third one-half and the fourth slightly more than one-third the length of the 
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second, the first segment with five or six setae and the second with nine or 
ten; maxilla with the proximal segment of the galea bearing three setae on its 
mesal margin, maxillary palpus three-segmented; labium with » four fine setae 
arranged in a transverse row at the yentro-distal end, proximal segment of 
labial palpus with three spine-like projections an the ventro-distal margin and 
with two setae on each side of these spines, the proximal segment with four 
setae and the distal segment with ose. 

Thorax: pronotum with the cephalolateral angles extending as far 
cephalad as the mesal portion, lateral margins slightly carinate, primary setae 
not large or prominent, secondary setae small and not over fifteen in number 
(Fig. 76). 

Abdomen: chitinized areas distinct, secondary setae short, small, and 
not numerous (Fig. 113); ninth abdominal sternum with the caudal margin bearing 
two groups of four setae each; median hooks with two setae; mesal hooke with 
two setae, the spine-like projection one-half the length of the hook (Fig. 144). 

Measurements: length of larva, 21 to 23 mm, width at the third abd- 
ominal segment, 30to 3.4 mm.; diameter of ocellus 2, .32 to .27 mn.; distance 
between ocelli 1 and 2, .20 to .32 mm; length of fronto-clypeo-labral area, 
1.9 to 2e1 mm,, Width. 1.9 to 2.) mm.; length of pronotum, 2.3 to 2.5 m., 


width, 3.7 to 4.0 mn. 


The larvae were collected at Alberquerque, New Mexico near the upper 
end of an arroya in moist, adobe soil. The holes were vertical and from four 
to eight inches deep. The identification of this species is not positive. 


C. limbata Bates. 


Color: head and pronotum bright coppery-bronze, with a green or blue 


reflection; setae on dorsal aspect of head and pronotum white, the other setae 
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Head: setae on dorsal aspect medium in length, slightky flattened, and 
prominent; diameter of ocellus 2 distinctly greater than the distance between 
ocelli 1 and 2; fronto-clypeo-labral area as long as broad; U-shaped ridge on 
the caudal part of front bearing three setae; antenna with the first segment 
slightly shorter than the second, the third a little more than one-half and the 
fourth one-third the length of the second, the first segment with twelve or 
thirteen setae and the second with nine or ten; maxilla with the proximal 
segment of the galea bearing three setae on its mesal margin, maxillary palpus 
three-segmented; labium with ' four fine setae arranged in a transverse row 
at the ventro-distal end, proximal segment of labial palpus with three spine- 
like projections on the ventro-distal margin and with two setae on each side of 
these spines, the proximal segment with four setae and the distal segment with 
one. 

Thorax: pronotum with the cephalo-lateral angles not extending as far 
cephalad as the mesal portion, lateral margins carinate, primary setae not large 
or distinct, secondary setae short, slightly flattened, and numerous (Fig. 77). 

Abdomen: chitinized areas distinct, secondary setae short, small, and 
not numerous (Fig. 114); ninth abdominal sternum with the caudal margin bearing 
two groups of three setae each; median hooks with three setae; mesal hooks with 
two setae, the spine-like projection one-third the length of the hook (Fig. 145) 

Measurements: length of larva, 15 to 17 mm., width at the third abd- 
Ominal segment, 1.8 to 2.0 mm.; diameter of dcellus 2, .23 to .25 mm; distance 


between ocelli 1 and 2, .20 to .21 mm; length of fronto-clypeo-labral area, 


1.45 to 1.55 mm., width, 1.45 ap aha mm.e; length of pronotum, 1.5 to 1.6 m., 


width, 2.4 to 2.6 mm. 


The larvae were collected at Wray, Colorado in bare, white, sand 
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blowouts. The burrows were straight or slightly spiral and from ten to fourt- 
een inches deep and occured in clusters of a dozen or more to the square foot. 
The larvae of C. lepida were dug from the same situations. 

Criddle (1907) states that the larvae occur in large, sandy blowouts 
with scanty vegetation. They are also sometimes found on small patches of 
shifting soil but are always much more plentiful in white sand which is const« 
antly drifting. The depth of the burrows varied from seven to seventeen 
inches. The life«cycle requires three years at Aweme, Manitoba, approximately 
two years are required for the larval stage and one year for the adult stage. 
He also states that the larvae are able to withstand much more cold than the 


adults, theslarvae remaining out until the latter part of October. 


C. hirticollis Say. 
1908, Shelford, Journ. Linn. Soc. Lond., Zool., 30, 1908, 172.- . 


Color: head and pronotum @ bright coppery color with a green reflection 
setae on dorsal aspect of head and pronotum white, the other setae brown. 

Head: setae of dorsal aspect/short, somewhat flattened, numerous, and 
prominent; diameter of ocellus 2 slightly ereciae than the distance between 
ocelli 1 and 2; fronto-clypeo-labral area wider than long; U-shaped ridge on 


the caudal part of front bearing three setae} antenna with the first. segment 


I 
slight shorter than the second, the third three-fourths and the fourth one-half 


the length of the second, the first segment bearing seven to nine setae and the} 

second ten to twelve; maxilla with the proximal segment of the galea bearing 

three setae on its mesal margin, maxillary palpus three-segmented; labium with 
7a four fine setae arranged in a transverse row at the ventro-distal end, 


proximal segment of labial palpus with three spine-like projections on the 
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the proximal segment with four setae and the distal segment with one. 

Thorax: pronotum with the cephalo~-lateral angles not extending as far 
cephalad as the mesal portion, lateral margins slightly carinate, primary setae 
inconspicuous, secondary setae short, flattened, and numerous (Fig. 57). 

Abdomen: chitinized areas distinct; secondary setae short, few, and 
not prominent (Fig. 93); ninth abdominal sternum with the caudal margin bearing 
two groups of three setae each; median hocks with two setae; mesal hooks with 
two setae, the spine~like projection about one-fourth the length of the hook 
(Fig. 146). 

Measurements: length of larva, 17 to 19 mm, width at the third abd- 
Ominal segment, 2.2 to 2.4 mm.; diameter of ocellus 2, .30 to .322 mm.; distance 
between ocelli 1 and 2, .27 to .30 mm.; length of fronto-clypeo-labral area, 
1.4 to 1.6 mm., width, 1.8 to 2.0 mm; length of pronotum, 1.8 to 2.1 m., 


width, 2.9 to 3.2 mm 


The larvae of this species are rather distinctive and easily trecognized 
by the large number of white, flattened or scale-like setae on the pronotunm. 
The only other larva which resembles it in this respect is C. limbata which has 
Chly about half as many setae on the pronotum and which are not so distinctly 


flattened. The larvae are very restricted in their habitat, occuring only in 


clean,moist sand which has very little hums. The burrows are vertical and 


about five inches deep. The eggs are deposited in late June and July and the 
larvae reach the third instar sometime in September, close their burrows in 
October and hibernate. The burrows are opened in May of the following year 
and the larvae pupate in June or July. The adults emerge in August, hibernate 


over the winter and become sexually mature the following spring. 
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50 
C. dorsalis saulcyi Guer. 


Color: head and pronotum bright coppery-bronze with a strong blue 
reflection; setae'on dorsal aspect of head and pronotum transparent or glassy, 
the other setae brown. 

Head: setae on dorsal aspect fine and incofspicuous; diameter of ocelluk 
2 distinctly greater than the distance between ocelli 1 and 2; fronto-clypeo- 
labral area as long as broad; U-shaped ridge on the caudal part of the front 
bearing four or six setae, the two middle ones larger than the others; antenna 
with the first segment slightly shorter than the second, the third about two- 
thirds and the fourth one-third the length of the seéond, the first segment 
with five or six setae and the second with nine or ten; maxilla with the proxe 
imal segment of the galea bearing three setae én its mesal margin, maxillary 
palpus two segmented; the first and second segments fused and together as 
ae as the third segment; labium with four fine setae on the ventre-distal 
end arranged in a transverse row, proximal segment of labial palpus with three 
spine-like projections on the ventro-distal margin and with two setae on each 
side of these spines, the proximal segment with four setae and the distal 
segment with one. 

Thorax: pronotum with the cephalo-mesal portion extending distinctly 
cephalad of the cephalo-lateral angles, lateral margins not carinate, primary 
setae small and not conspicuous, secondary setae short, fine and numerous 
(Fig. 78). 

Abdomen: chitinized areas indistinct; secondary setae few, short, and 
not conspicuous, (Fig. 115); ninth abdominal sternum with the caudal margin 
bearing two groups of three setae each; median hooks with two setae; mesal 
hooks with six or seven setae, the spine-like projection about one-fifth the 


length of the hook (Fig. 147). 
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Measurements: length of larva, 15 to 17 mm., width at the third abd- 


ominal segment, 1.4 to 1.6 mm; diameter of ocellus 2, .32 to .34 mm.; distance 


between ocelli 1 and 2, 19 to .21 mm.; length of fronto-clypec-labral area, 
1.25 to 1.35 mm, width,1.25 to 1.35 mm.; length of pronotum, 1.5 to 1.7 m., 


width, 2.0 to 2.3 mMe 


This species is easily distinguished by the labial palpus,which is two- 
segmented. This has evidently occured thru the fusion of the first and second 
segmente. The larvae were collected at Galveston, Texas on Denver Beach from 
moist, clean sand outside of the shrubs. It occurs in situations similar to 
those of C. hirticollis along the New England ¢oast and around the shores of 


Lake Michigan. The burrows are from twelve to eighteen inches in depth. 
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52 
Genus Tetracha Hope. 


Head with the ridge on the caudal part of front transverse and contine 
uous with the ridge on the caudal part of the vertex; antecoxal piece of the 
mandible distinct, crescent-shaped; cephalic margin of the labrum smooth; ocelli 
1 and 2 subequal in size, o¢elli 3 and 4 not adjacent, ocelli 5 and 6 present; 
antenna separated from the nandibles by a narrow, slightly chitinized area, the 
first and second and the third and fourth segments subequal in length, the first © 
and second twice as long as thé third and fourth; maxilla with the cardo triang~ 
ular and bearing one large and one small seta, lacinia absent, maxillary palpus 
three-segmented, the first segment the shortest, the second and third subequal 
in length, the second segment with a spine-like projection on the latero-distal 
end; labium not chitinized on the ventral aspect mesad and distad of the 
proximal end of the labial palpi, mesal part of the ligula concave forming a 
prominent carina on the lateral and caudal margins, the two setae on this 
depressed area far apart, no chitinized sclerite at the proximal end of the 
labial palpus, labial palpus with the proximal segment shorter than the distal 
segment and without spine-like projections on its ventro-distal margin, the 
proximal segment with six to eight setae and the distal segment with one; 
fifth abdominal segment with two pair of hooks on the dorsal aspect, the lateral 
hooks wanting; median hooks straight and thorn-like and bearing a single seta; 
mesal hooks similar in shape to the median hooks, about one-half their length 


and bearing two fine, inconspicuous setae. 


This genus is represented in the United States by two species, both of 
which occur in the southern and south-eastern part. In many respects the larvae 
those of 
are very closely related to/the gems Cicindela but they can be separated from 
them by the transverse ridge on the caudal part of the front, the length of the 


sepments of the maxillary palpus, the shape of the labium, the length of the _ 
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segments of the labial palpus, and by the hooks on the fifth abdominal segment. 


Table to the Species of the Genus Tetracha. 


A. Diameter of ocellus 2 slightly greater than the distance between ocelli l 

, and 2; pronotum less than 4 mm. in width, color of pronotum a dark 
purple; secondary isetas on abdomen not numerous and found only on the 

DUE MUM TOTOMM sc ccc ccc acs ccc ccc c ete e ees cocccccccnccesccces CAFOlingne 


AA. Diameter of ocellus 2 slightly less than the distance between ocelli 1 and 
2; pronotum 4.5 mm. or more in width, color a dark purplish-bronze with 
a green reflection; secondary setae on abdomen numerous and found between. 
as well as upon the chitinized arease..........ceees seevesese Virpinicas 


T. carolina Harris. 


Color: head and pronotum dark purple with a green reflection, lateral 


and caudal margins of pronotum pearly white; setae brown, some of those on the 


head and pronotum occasidnally ~ white. 


Head: setae on dorsal aspect long, slightly flattened, and prominent; 


diameter of ocellus 2 slightly greater than the distance between ocelli 1 and 2; 


fronto-clypeo-labral area longer than wide; transverse ridge on the caudal part 


of front with three setae; antenna with the first segment: slightly longer than 


the second, the third slightly more than one-half and the fourth slightly less 


than one-half the length of the second, setae long and stout, the first segment 


with nine to eleven setae and the second with eleven to thirteen; maxilla with 


the proximal segment of the galea bearing four setae on its mesal margin; 


labium with . four fine setae at the ventro-distal end not in a transverse 


row, the two mesal setae caudad of the lateral ones, proximal segment of the 


labial palpus with six or seven setae, and the distal segment with one. 


Thorax: pronotum with the cephalo-lateral angles extending cephalad 


of the mesal portion, lateral margins slightly carinate, primary setae large 


450) ' ‘ee vil Vw 8 Chee Dee 


“ree } 
(ad Cet Glpr ee 0 ek See ew he eet se ee aid, oat Bean. anes Qt att ws 


» . 4 a 
3 4 P 4 othe a Pas) 4 


Bbeied beer Nut We . now’ geld sabes 


ate Ubtenbdekade cast OO 


‘ wiVe ity tardéa +. 


‘Sern yieteeiens utils oO 


Til ete CaS de katie ; 


tr oey wndy do igrat waning 


Wie 


1: /BaA enies smoke 9 


ce kagiiaat tt: 


i. 


de 2 wae Bre 


eo “Ne habiien aaieh 


4 


54 


and prominent, secondary setae small and not numerous (Fig. 80). 

Abdomen: chitinized areas distinct; secondary setae short, fine, not 
numerous, few occuring between the chitinized areas (Fig. 116); median hooks 
with a single prominent setae; mesal hooks about oneshalf:the length of the 
median hooks, with two fine, inconspicuous setae; three prominent setae cephalad 
of the mesal hooks and mesad of the distal half of the median hooks usually 
forming a longitudinal row. 

Mcgtranenie’ length of larva, 25 to 30 mn., width at the third ahbd- 
ominal segment, 3.0 to 4.0 mm; diameter of ocellus 2,..40 to .43 mm; distance 
between ocelli 1 and 2, .87 to .40 mm.; length of fronto-clypeo-labral area, 
2.2 to 2.5 mm, width, 2.0 to 2.2 mm.; length of pronotum, 2.4 to 2.6 mm, 


width, 3.5 to 3.8 mm, 


The larvae were collected from a variety of situations and are not as 


. restricted in their habitat as most of the larvae of the Cicindelidae. Dr. 


V. E. Shelford has dug the larvae at Galveston and Houston, Texas and at Columbus 


Georgia. Those dug at Huston,Texas were taken from bare, artificially exposdd 
soil of a fine moldy nature, not sticky. At Galveston, Texas the larvae were 
dug along the beach from moist sand covered with a scattered growth of vege~ 
tation. Those collected at Columbus, Georgia were dug from moist, clayex soil. 
Ur. A. H. Manee collected the larvae at Southern Pines, North Carolina from 
hard stony and gravely soil, clayey soil, and moist, loose, black soil. The 
Openings to the burrows are large, the burrows straight or slightly inclined 


from the vertical, and from eight to twelve inches deep. 


T. virginica Linn. 


Color: head and pronotum very dark bronze with a groen reflection, 


lateral and caudal margins of pronotum pearly white; setae brown, some of those 
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on the head and pronotum occassionally white. 

Heads setae on the dorsal aspect long, slightly flattened, and prominent 
diameter of ocellus 2 slightly less than the distance between ocelli 1 and 2; 
fronto-clypeo-labral area longer than wide; transverse ridge on the caudal part 
of front bearing three setae; antenna with the first segment slightly longer 
than the second, the third one-half and the fourth slightly less than one-half 
the length of the second, setae long and stout, the first segment with eleven to 
thirteen setae and the second with ten to twelve; axilla with the proximal 
Segment of the galea bearing four’ setae on its mesal margin; labium with 
four fine setae at its ventro-distal end not in a transverse row, the two mesal 
setae caudad of the lateral ones, proximal segment of the labial palpus with 
five to seven setae and the distal segment with one. 

Thorax: pronotum with the cephalo-lateral angles extending cephalad of 
the mesal portion, lateral margins slightly carinate, primary setae large and 
prominent, secondary setae small and not numerous (Fig. 79). 

Abdomen: chitinized areas distinct; secondary setae numerous, part of 
them long and slender, the others short and fine and occuring between the 
chitinized areas (Fig. 117); median hooks with a single prominent seta ; mesal 
hooks about one-half the tength of the median hooks and with two fine, incon- 


Spicuous setae; two of the large setae cephalad of the mesal hooks and mesad 


of the distal half of the median hooks usually forming a transverse or almost 


transverse row. 

Measurements: length of larva, 28 to 30 m., width at the third abd- 
Ominal, 4.0 to 5.0 mm; diameter of ocellus 2, .40 to .43 mm; distance between 
ocelli 1 and 2, 43 to .50 mm; length of fronto-clypeo-labral area, 2.75 to 
2.85 ma., width, 2.45 to 2.55 mu.; length of pronotum, 2.9 to 3.2 ma., width 


4.0 to 4.5 mm. 


et 


i 
- 
. 
& 
‘ 
¥ 
| al 
nee 
‘ 
' wire 
. 4 Wis 


aon ¥) = i 
7 a) 
? aan * bf 58 
er en 
st 
Pee | 
. , Aye, Ail a4 


t ' P 3 { ar A i ead a vaenle 


TeMReE hha 11: east 


4s 
in. oe ee et 
é dait:hiu cone 
- we i 
‘ ‘ 
\ to 
0 
~ s 
4 4 = 
ts ‘ 
ae P 
= ¢ uL 
7 ' 


—_ 76 ot yeheete Beam 


, were 


f d PP 2 
focw s VINEE .eh9) weeteol 


: (oyna d, Ob? 


‘ utel fo dina) -o4 aed 


pe { "w fs af ‘he "ie eo oi 


56 


This species is similar to T. caroling but can be separated from it 


_by its larger size, the absence of a distinct purple color to the pronotum, the 
presence of a large number of secondary setae on the pronotum, and the different 
arrangement of the setae cephalad of the mesal hooks and mesad of the distal 
half of the median hooks. 

The larvae were collected at Southern Pines, North Carolina by Mr. A. 
H. Manee imssandy and gravely soil, clayey soil, and in moist losse soil. 
They occur in the same situations a& T. carolina and the larvae of both species 
have been collected from the same place. The openings to the burrows are about 
three-eighths of an inch in diameter, the burrows are straight or slightly 


inclined from the vertical and from eight to twalve inches deep. 


Loo tive Gag 


+ 


Genus Omus.Esch. 


Head with the ridge on the caudal part of front transverse and con- 


tinuous with the ridge on the caudal part of vertex; antecoxal piece of the 


mandible distinct; cephalic margin of the labrum crenulate; ocellus 2 about 


one-half the size of ocellus 1, ocelli 3 and 4 distinct, ocellus 5 small, con- 


ical, and distinct, ocellus 6 about one-half the size of ocellus 5, swall, and 


indistinct; antenna not separated from the mandibles by a heavily chitinized 


area, first three segments subequal in length, the fourth about one-half the 


length of the second; maxilla with the cardo triangular and bearing two setae, 


lacinia present, first segment of the maxillary palpus slightly shorter than 


the second and the second slightly shorter than the third; labium not chitinized 


on the ventral aspect mesad and distad of the labial palpi except for a small 


triangular projection which extends cephalad between the palpigers, a distinct 


chitinized sclerite at the proximal end of the labial palpi, the first segment 


of the labial palpus longer then the second and produced on its ventro-distal 


end into a spine-like projection with a single stout seta on each side of the 


Spine, proximal segment with two setae and the distal segment with one; fifth 


abdominal segment with three pairs of hooks on the dorsal aspect, the lateral 


hooks present; lateral hooks short and bearing from six to eight setae; median 


hooks long, the proximal half cylindrical and the distal half thorn-like and 


slightly curved ventrad, and with two setae at about the middle; mesal hooks 


about one-half the length of the median hooks, the proximal two-thirds cone- 


shapedand with two setae at its distal part, the distal one-third thorn-shaped 


and projecting cephalad. 


The species of this genus occur only on the Pacific coast from British 


Columbia to the southern part of California. Henshaw, in his check list of 
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Coleoptera, 1895, lists eleven species in the genus Oms. Horn (1908) lists 


three species and eighteon subspecies. Casey in his memoirs on the Coleoptera, 


1914, divides the genus into three subgenera. In the subgenus Omus he describes 


fortysfives species and subspecies. 


Table for Determining the Species of the Genus Ome. 


A. Cephalic margin of the labrum with the crenulate emarginations deep; . 
pronotum distinctly lighter colored than the head; tergal sclerites of 
the abdomen with two large, adjacent setae on the lateral margin. 

californicus 


AA. Cephalic margin of the labrum with the crenulate emargination shallow; 
pronotum but little, if any, lighter colored than the head; tergal 
sclerites of the abdomen usually with three peters One setae on the 
Seeere. MArgin,............ ita s 


B, Cephalic margin of the labium with the median crenulate lobe distinctly 
wider than those on each side; pronotum with more than sixty setae. 


ambiguus. 


BB. Cephalic margin of the labrum with the median crenulate lobe not 
distinctly wider than those.on each side; pronotum never with more 
than fifty setae. eee eresvpeeeeos se qeetoeoev ee eatreeee @ sequoiarun. 
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Omas californicus Esch. 


Color: head dark bronze or black and uniformly colored; pronotum light 
chestnut brown; setae on head and pronotum the same color as the head, the 
other setae light brown. 

Head: setae on doreal aspect long, slender, and prominent; diameter 
of ocellus 2 slightly greater than the disetan¢e between ocelli 1 and 2; fronto 
clypeo-labral area wider than long; traneverse ridge on the caudal part of front 
bearing five setae, the middle seta much larger than those on each side; 
cephalic margin of the labrum:with the crenulate emarginations deep, the median 
lobe not distinctly wider than those on each side’ (Fig. 46); antenna with the 
first three segments subequal in length, the fourth one-half the lehgth of the 
second, the first segment bearing four or five setae and the second five or six; 
maxilla with the proximal segment of the galea bearing three setae on its mesal | 
margin; labium with four fine setae arranged in a transverse row on its ventros 
distal end, proximal segment of the labial aie with a single spine-like pro= 
jection on the ventro-distal margin and with a singke seta on each side of this 
spine, the proximal segment with two setae and the distal segment with one. 

Thorax: pronotum with the cephalo-lateral angles extending as far 


cephalad as the mesal portion, lateral margins slightly carinate, setae not 


d 
more than fourty in number (Fig. 84). 


aki eaen! chitinized areas distinct; secondary setae short and not 
numerous, and with two large,adjacent setae on the lateral margin of the tergal | 
sclerites (Fig. 119); ninth abdominal sternum with the caudal margin bearing 
two groups of fmr setae each; mesal hooks five-cighths the length of the median 
hooks andiwith two setae; median hooks with two setae; lateral hooks with five 


to seven setae. 
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Measurements: length of larva, 26 to 28 m., width at the third abd- 
Ominal segment, 3.2 to 3.4 mm.; diameter of ocellus 1,.51 to .54 mm; of ocellue! 
2, 86 to .8& m.; distance between ocelli 1 and 2, .29 to .31 mm.; length of 
fronto-clypeo-labral area, 2.4 to 2.6 mm, width, 2.7 to 2.8 mm.; length of 


pronotum, 2.9 to 3.2 mm., width, 5.0 to 5.2 mm 


The larvae were collected at Alhambra Valley, Contra Costa Co..Calif- 


ornia, Dec. 29, 1905, by Dr. F. E. Blaisdell Sr. 


Omus ambiguus Schaupp. 


Color: head dark brown or bronze, the cephalic portion between the 
mandibles lighter; pronotum dark chestnut brown, slightly lighter than the 
Caudal part of the head; setae on dorsal aspect of head and pronotum dark brown, 
the other setae light brown. 

Headg setae on dorsal aspect long, stout, and prominent; diameter of 
ocellus 2 equal to the distance between ocelli land 2; fronto-clypeo-labral 
area wider than long; transverse ridge on the caudal part of front bearing five 
setae, the median seta much larger than those on each side; cephalic margin of 
the labrum with the crenulate ewarginations shallow, the median lobe distinctly 
wider than those on each side (Fig. 47); antenna with the first segment slightly 
longer than the second, the third as long as the second and the fourth slightly 
more than one-half the length of the second, the first segment bearing four or 
five setae and the second five or six; maxilla with the proximal segment of the 
galea bearing three setae on ite mesal margin; labium with for fine setae 
arranged in a transverse row on the ventro-distal end, the proximal segment of 
the labizl palpus with a single spine-like projection on the ventro-distal 
margin and with a single seta on each side of this spine, the proximal segment 


with two setaeand the distal segment with one. 
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Thorax: pronotum with the cephalo-lateral angles extending slightly 
cephalad of the mesal portion, lateral margins slightly carinate, setae more 
than sixty in number (Fig. 86). 

Abdomen: chitinized areas distinct; secondary setae fairly numerous 
and prominent, lateral margin of tergal sclerites usually bearing three large, 
adjacent setae (Fic. 121); ninth ebdominal sternum with the caudal margin 
bearing two groups of four setae each; mesal hooks five-eighthsthe length of 
the median hooks, and with two setae; mddian hooks with two setae; lateral hooks 
with six to eight setae. 

Measutements: length of larva, 26 to 28 mm., width at the third abd- 
ominal segment, 3.2 to 3.4 mm; diameter of ocellus 1, .50 to .52 mm., of ocellus 


2, 00 to .22 mm; distance between ocelli 1 and 2, .20 to .22 ma.; length of 


fronto-clypeo-labral area, 2.6 to 2.8 mip, Width, 2.2 to 2.5 m.; length of 


pronotum, 2.7 to 2.9 mm., width, 4.7 to 5.0 mm. 


The larvae were collected at Shasta Retreat, Siskiyou Co., California, 


July 31, 1905, by Dr. F. F. Blaisdell Sr. and Beverly Letcher. 


Omus sequoiarum Cr. 


Color: head dark bronze or black and uniformly colored; pronotum dark 
chestnut-brown with lighter areas; setae on dorsal aspect of head and pronotum 
the same color as the head, the other setae light brown. 

Head: setae on dorsal aspect, long, stout, and prominent; diameter of 
ocellus 2 slightly greater than the distance between ocelli 1 and 2; fronto- 
Clypeo-labral area wider than long; transverse ridge on the caudal part of front 
bearing five setae, the median seta mich larger than those on each side; cephal 


margin of the labrum with the crenulate emarginations shallow, the median lobe 
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not distinctly wider than those on each side: (Fig. 45); antenna with the first 
segment as long as the second, the third slightly less and the fourth slightly 
more than one-half the length of the second, the first segment with four or 

five setae and the second with five or six; maxilla with the proximal segment 

of the galea bearing three setae on its mesal margin; labium with four fine 
setae arranged ina transverse row at its ventro-distal end, proximal segment of 
labial palpus with a single spine-like projection on its ventro-distal margin 
and with a single seta on each side of this spine, proximal segment with two 
setae and the distal segment with one. 

Thorax: pronotum with the cephalo-lateral angles extending almost as 
faf cephalad as the mesal portion, lateral margins slightly carinate, setae not 
more than fifty in number (Fig. 85). 

Abdomen: chitinized areas distinct; secondary setae fairly prominent 
and numerous, tergal sclerites with three large, adjacent setae on the lateral 
margins (Fig. 120); ninth abdominal sternum with the caudal margin bearing 
two groups of four setae each; mesal hooks five-eighthsthe length of the median 
hooks and with two setae; median hooks wibh two setae; lateral hooks with five 
to seven setae. 

Measurements: length of larva, 24 to 26 mm., width at the third abd- 
ominal segment, 3.2 to 3.4 mm.; diameter of ccellus 1, .42 to .44 mm., of ocelluk 
2, .29 to .31 mm; diatance between ocelli il and 2, .26 to .28 mm; length of 
fronto-clypeo-lebral area, 2.1 to 2.2 mm, width, 2.4 to 2.6; length of pronotum 


2.6 to 2.8 mMe, width, 4.0 to 4.3 mn. 


The larvae were collected at Licking Fork, Mokelunne River, California, 


at an elevation of 2900 to 3100 feet, by Dr. F. E. Blaisdell Sr. and Beverly 


Létcher. 


- + OS wt BAG 


~ i ee 
i Ce UD Be i aie a 
‘ 1 


| : ove Dy 
. is “' 2 WS dale Has a ee 


Soule 2crie 


m4 CO dex Pg 
* 
« P a a r 
, 4 « Tit Wey “ze . 
oe) 
h hoe Cec ruad Cit : 
€ 5 , ie La Le & & ce a 


i f , 
fet tie Bile ig (AGEL 


4 


Thi 
oie 
hd id i 0 2 ae ie » wete "tik oon 

\} ' *}S vf Veta ot P tne {OST oe ONE fiieg 
} » 7 


athe 
‘ ae 


ww “aN Noo (o dene, 3 aden >. 
i aF 2 omen Oe Se ya ee 4,5 os §3t (ees ; 
' <5 ae 


e _ bare PE 


(68 ot 4c GG ¢ ieee ele dane 


oe ak 
ay 2 ; 


A single larva of Oms Bdwardsii Cr., the identity of which was 


questioned, was secured from Dr. F. E. Blaisdell Sr. This larva was collected 
in the same locality as Oms sequoiarium Cr. and seems to be identical with it. 
The pronotum (Fig. &7) shows a few more setae than that of 0. sequoiarum (Fig. 
85) but larvae of the latter species were observed which had a similar setal 


plan. 
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Genus Amblychila Say. 


Head with the ridge on the caudal part of front transverse and contin- 
uous with the ridge on the caudal part of the vertex; antecoxal piece of the 
mandible fused with the clypeus; cephalic margin of the labrum slightly crenue 
late; ocellus 2 much smaller than ocellus 1, ocelli 3 and 4 adjacent, rudimant- 
ary, ocelli 5 and 6 wanting; antennae separated from the mandibles by a heavily 
chitinized area, second segment longer than all the other segments combined; 
maxilla with the cardo triangular and bearing eight or nine setae, lacinid 
absent, maxillary palpus three-segmented, the first and second segments subequal| 
in length and longer than the third, the second segment with a spine-like 
projection on the latero-distal end; labium heavily chitinized on the ventral 


aspect mesad and distad of the proximal end of the labial palpi, ventral aspect 


of ligula concave forming a prominent carina on the lateral and caudal margins, 


the two setae on. °°. ‘ this depressed area close together, no separate 
chitinized sclerite at the proximal end of the labial palpus, labial palpus 
with the proximal segment shorter than the distal segment and without spine- 
like projections on its ventro-distal margin, the proximal segment with five or 
six setae and the distal segment with twelve to fifteon; fifth abdominal seg- 
ment with two pair of hooks on the dorsal aspect, the lateral hooks wanting; 
median hooks bluntly thorn-shaped, broad at the base and with @ighteen to twonty 
short, stout setae; mesal hooks similar in shape to the median hooks, about one~ 


half their length, and with twelve to fifteen short, stout setas. 


The genus Amblychila includes two spoéies both of which are limited in 
their distribution to the south and south-central part of the Umited States 
between the Mississippi river and a Rocky Mountains. The larvae are larger, 

he larvae of 


fle: shier and more griab-like than/Sny of the other genera. occuring in the 


United Statea. 
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A. cylindriformis Say. 


Color: head and pronotum dark chestnut brown; setae brown. 

Head: setae on dorsal aspect of head long, slender and prominent; 
ocellus 2 about one-half the diameter of ocellus l,diameter of ocellus 2 sub- 
equal to the distance between ocelli 1 and 2; fronto-clypeo-labral area wider 
than long; transverse ridge on the caudal part of front with six to eight setae; 
crenulatefemarzinations on the cephalic edge of the labrum subequal; antenna 
with the second segment twice the length of the first, threes times the third 
and ten times the fourth, setae long and slender, the first segment with six to 
twelve setae and the second with fifteen to twenty (Fig. 25); maxilla with the 
proximal segment of the galea bearing five or six setae on its mesal margin; 
labium with six fine setae arranged in a transverse row at its ventro-distal 
end, proximal segment of labial palpus with five or six setae and the distal 
segment with twelve to fifteen (Rig; 20). 

Thorax: pronotum with the cephalo-lateral angles extending cephalad 
of the mesal portion, lateral margins slightly carinate, setae numerous, short 
and conspicuous (Fig. 81). 

Abdomen: chitinized areas indistinct; setae short to long, numerous 
and occuring between as well as upon the chitinized areas (Fig. 123); median 
hooks with eighteen to twenty setae; mesal hooks with twelve to fifteen setae 
(Fig. 148). 


Measurements: length of larva, 45 to 50 mm., width at the third abd- 


ominal segment, 7 to 8 mm.; diameter of ocellus 1, .40 to .45 mm., of ocellus 


2, .20 to .27 mm; distance between ocelli 1 and 2, .20 to .24 mm.; length of 
fronto-clypeo-labral area, 3.3 to 3.4 mm, width, 3.6 to 3.8 mm.; length of 


pronotum, 4.2 to 4.8 mm., width, 6.0 to 6.4 mn. 
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The habita of the larvae, as given by Williams and Hungerford (1913) 


are as follows; "They usually occur in colonies of from 2 to ll, the individual 


burrows being close together, oftem not more than 1 1/2 inches apart. Usually 

a@ colony can be circumscribed by a ten inch radius. The larger ones 
(burrows) were a little less than 1/2 inch in diameter and about 30 inches deep. 
The rim was slightly elevated above the surface of surrounding level, and the 
entrance perfectly circular. The burrows have quite a characteristic way of 

| going straight down for about 18 inches and then, turning to an angle of about 
45° downward, proceed about 18 inches further. This lower portion has a tendanc 
to be feebly spiral. The burrow for the last 10 or 8 inches is quite noticeably 
enlarged, especially laterally and the extreme ond is invariably packed with 
the remains of former repasts. The holes are generally located on the brow 

of a cliff, but one colony was found in muddy silt at the foot of a cliff-like 
bank, well below the recent flood level of the stream. Still others occured on 
‘the high plain some half a mile back from the bluffs. Two or three were found 
that had their openings in the face of the cliff. These sloped back and did 
not conform to the normal burrows. It was often noticed that these larval 
burrows were situated near some larger hole, as that of the field mouse or 


badger", 
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1913. The life-history of a bee=fly (Spogostylum anale Say.) parasite 
of the larva of a tiger beetle (Cicindela scutellaris var. lecantei 
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1918. Animal commnities in temperate America as illustrated in the 
Chicago region. Chicago. 8°. XIII + 362 p., 306 figs. , 
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Plate I 
Larvae, Lateral View. 


Cicindela purpurea var. limbalis. 
Tetracha carolina. 


Omus californicus. 


Amblychila cylindriformis. 
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Plate II 


Heads. 


limbalis, lateral aspect, mouthparte 


vare limbalis, ental aspect, tentoriunm. 


Yar. limbalis, ental aspect. 


var. limbalis, dorsal aspect. 
Tetracha carolina, dorsal aspect. 
Aublychila cylindriformis, ventral aspect, mouthparts  romoved. 
.Amblychila cylindriformis, dorsal aspect. 
Omus californicus, dorsal aspect. 
QOmus californicus, ventral aspect. 
Cicindela purpurea var. limbalis, ventral aspect. 


Tetracha carolina, ventral aspect. 


Amblychila cylindriformis, ventral aspect. 


Plate II 
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Fig lle 
Fig. 18. 
Fig. 19. 
Fig. 20. 
Fig. 21. 
Fig. 22. 
Fig. 23. 
Fig. 24. 
Fig. 25. 
Fig. 26. 
Fig. 27. 
Fig. 28. 
Fig. 29. 
Fig. 30. 
Fig. 3l. 
Fig. 32. 


Fig. ,33. 


Fig. 34. 
Fig. 35. 


Fig. 36. 


Plate III 
Labia, Antennae, Maxillae, and Legs. 


Cicindela purpurea var. limbalis, labium, ventral aspect. 


Tetracha carolina, labium, ventral aspect. 
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Omus californicus, labium, ventral aspect. 
Amblychila cylindriformis, labium, ventral aspect. 


Cicindela purpurea var. Limbalis, labium, dorsal aspect. 


cindela purpurea var. limbalis, antenna, dorsal aspect. 


Cici: 
Cic 


indela purpurea var. limbalis, antenna, ventral aspect. 
Tetracha carolina, antenna, dorsal aspect. 
Qmus californicus, antenna, dorsal aspect. 
Amblychila cylindriformis, antenna, dorsal aspect. 
Cicindela purpurea var. lLimbalis, maxilla, dorsal aspect. 
Cicindela purpurea var. limbalis, maxilla, ventral aspect. 
Tetracha carolina, maxilla, ventral aspect. 
Omus californicus, maxilla, ventral aspect. 

ila cylindriformis, maxilla, ventral aspect. 

dorso-caudal aspect. 
Cicindela purpurea var. limbalis, metathoracic leg, cephalic 
aspect. 

Tetracha carolina, metathoracic leg, cephalic aspect. 
Omus californicus, metathoracic leg, cephalic aspect. 


Amblychila cylindriformis, metathoracic leg, cephalic aspect. 
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Plate III 


Plate IV 


Thorax and Abdomen. 


urpurea var. limbalis, thorax, dorsal aspect. 


purpurea var. limbalis, thorax, ventral aspect. 


purpurea var. limbalis, abdomen, dorsal aspect, 


segments seven to ten.. 


Amblychila cylindriformis, fifth abdominal segment. 

Cicindela purpurea var. limbalis, abdomen, ventral aspect, 
segments seven to ten. 

Tetracha carolina, fifth abdominal segment. 

Omus californicus, fifth abdominal segment. 

Omus sequoiarum, labrum, cephalic margin. 

Omus californicus, labrum, cephalic margin. 

Oms ambiguus, labrum, cephalic margin. 


Omus edwardsii, labrum, cephalic margin. 


Plate IV 


| 410 himbatis 


gas 


Cicindela 
Cicindela 

icindela 
Cicindela 
Cicindela 

icindela 
Cicindela 

icindela 
Cicindela 
Cicindela 
Cicindela 
Cicindela 


Cicindela 


Plate V 


Pronota, Setal Plans. 


formosa var. generosa, first instar. 
formosa var. generosa, second instar. 
formosa var. generosa, third instar. 
purpurea var, limbalis, first instar. 
purpurea var. limbalis, second instar. 
purpurea var. limbalis, third instar. 
hirticollis, first instar. 
hirticollis, second instar. 
hirticollis, third instar. 
6-puttata, third instar. 
species A, third instar. 
purpurea var. graminea, third instar. 
latesignata, third instar. 

snecies"B, third instar. 


repanda, third instar. 
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Plate VI 


Pronota, Setal Plans. 


lepida, third instar. 
gratiosa, third instar. 
tranquebarica, third instar. 


oregona, third instar. 


12-guttata, third instar. 


Cicindela punctulata, third instar. 

Cicindela flavopunctata var. rectilatera, third instar. 

Cicindela unipunctata, third instar. 

Cicindela abdominalis, third instar. 

Cicindela marginata, third instar. 

Cicindela formosa, third instar. 

Cicindela scutellaris var. lecontei, third instar. 
pulchra, third instar. 
limbata, third instar. 


dorsalis var. sauleyi, third instar. 


Plate VI. 


66 tranquebarica 


7O = rectilatera 


Plate VII 


Pronota, Setal Plans. 
Tetracha virginica, third instar. 


ee et 


Tetracha carolina, third instar. 


Amblychila cylindriformis, third instar. 


Oimus californicus, first instar. 
OQmus californicus, second instar. 
Qmus californicus, third instar. 
sequolarum, third instar. 
ambiguus, third instar. 
Omus edwardsii, third instar. 

Third Abdominal Segment, Setal Plans. 
var. generosa, first instar. 
var. generosa, second instar. 
var. generosa, third instar. 

hirticollis, first instar. 

hirticollis, second instar. 
Cicindela hirticollis, third instar. 
Cicindela 6-guttata, third instar. 
species A, third instar. 
urpurea var. limbalis, third instar. 
urpurea var. graminea, third instar. 
Cicindela latesignata, third instar. 


Cicindela species B, third instar. 


Plate VII 


lindriformis 


82 californicus 84 californicus 


87 edwardsii 
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Plate VIII 


Third Abdominal Segments, Setal Plans. 


Sicindela repanda, third instar. 
Cicindela lepida, third instar. 
Cicindela gratiosa, third instar. 
Cicindela tranquebarica, third instar. 


Cicindela oregona, third instar. 


. 12-euttata, third instar. 


punctulata, third instar. 

Cicindela flavopunctata var. rectilatera, third instar. 
Cicindela unipunctata, third instar. 
Cicindela abdominalis, third instar. 
Cicindela marginata, third instar. 
Cicindela formosa, third instar. 
Cicindela scutellaris var. lecontei, third instar. 
Cicindsla pulchra, third instar. 
Cicindela limbata, third instar. 
Cicindela dorsalis var. sauleyi, third instar. 
Tetracha carolina, third instar. 
Tetracha virginica, third instar. 
Omus californicus, first instar. 
Omus californicus, third instar. 

s sequoiarum, third instar. 
Omus ambiguus, third instar. 

s edwardsii, third inetar. 


Amblychila cylindriformis, third instar. 


Plate VIII 
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Plate IX 


Mesal Hooks. 


Cicindela 6-guttata. 

Cicindela species A. 

Cicindela purpurea var. limbalis. 
Cicindela pufpurea var. graminea. 
Cicindela latesignata. 

Cicindela species B. 

Cicindela repanda. 

Cicindela lepidae 

Cicindela gratiosa. 


Cicindela tranquebarica. 


Cicindela oregona. 


Cicindela 12-guttata. 


Cicindela punctulata. 


Cicindela flavopunctata var. rectilatera. 


Cicindela unipunctata. 

Cicindela abdominalis. 

Cicindela marginata. 

Cicindela formosa. 

Cicindela formosa var. gensorosa. 
Cicindela scutellaris var. lecontei. 
Cicindela pulchra. 

Cicindela limbata. 

Cicindela hirticollis. 

Cicindela dorsalis var. sauleyi. 


Amblychila cylindriformis; a, mesal 


hook; b, median hook. 


Plate IX 
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